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ABSTRACT 
Landscape ecology is recognised as a valuable tool for landscape planning in many 
countries. It has, hitherto, remained largely unknown to British planners. The increasing 
emphasis on the importance of planning for the 'wider countryside' and the move away 
from site based nature conservation in this country has lead to the recognition that there 
are a lack of tools for integrated land use planning currently available to British planners. 
This study aims to explore the nature of landscape ecology, its principles and application, 
to assess the transferability of existing approaches to the application of the discipline and 
evaluate its potential for landscape planning in this country. The first stage of the research 
involved the systematic analysis of international landscape ecological literature to 
determine the main principles and approaches to the application of the discipline. Discrete 
approaches to application were identified from the literature and three were selected for 
application in a case study area in Britain. The results of the indicative plans produced by 
application of the approaches to the Sherwood Forest Study Area were then evaluated by 
two expert panels; one comprising land use planners local to the study area, the second 
comprising national scientific experts. The research has found that distinct and different 
approaches to the application of landscape ecology can be identified and are potentially 
transferable, with some modifications, to other contexts. No one approach provided an 
optimum plan, but all had some degree of validity, indicating the possibility of developing 
'off the shelf solutions to landscape planning problems. Landscape ecology was perceived 
not only as having the potential to provide a toolkit for land use planners for planning in 
the 'wider countryside' but also as having a potentially important role in developing a 
d ialogue between planning and science. Ongoing research into the scientific principles of 
the discipline and its applications and the education of politicians and planners are now 
required to establish landscape ecology as an effective tool for landscape planning. 
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CHAPTER 1- INTRODUCTION. 
1.1 INTRODUCTION 
This chapter introduces the concept of landscape scale planning and the use of landscape 
ecology as a planning mechanism. The purpose of this thesis is to explore the potential for 
landscape ecological planning as a basis for responding to contemporary countryside 
policy priorities. 
The definition of the tenn landscape ecology is explored later in this study (see para. 
3.3.2). The tenns 'landscape ecological planning' and 'landscape planning' are used 
extensively throughout the study however and, therefore, require definition at the outset. 
1.2 LANDSCAPE ECOLOGICAL PLANNING. 
Landscape ecological planning is a term which is finding incre asing currency, especially 
amongst landscape planners in mainland Europe, the USA and Australia (e. g. Fry, 1995; 
Forman, 1995; Hobbs, 1995). This indicates the growth of the discipline from one 
comprising theoretical concepts and site and species based research to one which is 
producing techniques and tools which offer solutions to 'real world' planning problems. 
Thus the ten-n landscape ecological planning refers to the application of the principles and 
key concepts of landscape ecology (see 3.4 and 3.7) to the production of plans for land 
use. These plans will incorporate the design, protection and management of the 'wider 
countryside' i. e. plans which do not focus on site based design and conservation but seek 
to produce the integration of land use at the landscape scale. 
The term 'landscape scale', whilst fully understood by most international landscape 
ecologists, requires some clarification in the British context. Whilst the British view of 
landscape has been largely determined by aesthetic considerations - e. g. a school of 
landscape painting which has produced an overtly romantic view of British landscape, the 
notion of a landscape comprising a beautiful view, the separation of statutory bodies for 
1 
landscape and nature conservation - in other countries the term landscape has had a far 
broader meaning. The use of the word landscape in the term landscape ecology 
presupposes not an aesthetic division of land but a geographical, geological and ecological 
one. A landscape therefore is seen as a discrete unit, defined by the nature of its 
geography, geology and ecology, and implies a breadth of scale, larger than the field of 
vision which often determines the British view of a 'landscape'. 'Landscape scale' 
therefore, for the purposes of this study, is used in its international sense to imply a large 
unit of land, incorporating many landscape features and land uses (including developed 
land). 
1.3 THE BRITISH PLANNING CONTEXT. 
The concept of landscape scale planning in the wider countryside has, until recently, been 
unknown to British landscape planners. Several new developments over the past ten years, 
however, have provided an important context into which landscape scale planning in this 
country can be placed. 
a. 'Wider countryside'schemes. 
The advent of schemes such as The new National Forest and Community Forests have 
created the opportunity, for the first time in many years in this country, for the creation of 
new landscapes, based not on site specific objectives but on the creation of large scale 
landscapes incorporating many types of land use surrounding large areas of development. 
Agri-environment schemes such as Environmentally Sensitive Areas (ESAs) also take a 
wider view in their targeting of vulnerable habitats to offer subsidies for environmentally 
friendly farming practices. 
b. Land Use Plans. 
A growing number of plans are being developed regionally and locally dealing with land 
use issues at the landscape scale. Although the majority of them are constrained by 
administrative boundaries, they address problems within those boundaries at the larger 
scale. Many of the plans such as Local Biodiversity Action Plans (LBAPs) and Local 
Environment Agency Plans (LEAPs) are being developed by multidisciplinary teams 
2 
representing several land use, conservation and planning interests in the area and rely 
heavily on consensus building techniques. Other plans, such as Indicative Forestry 
Strategies and Countryside Strategies are being developed by local authority planning 
departments who address them as integrated land use plans (although not statutory in 
nature) often aided by other organisations and interests in the area. 
c. Policyframeworks. 
An important step in recognising the significance of wider countryside issues in planning 
is the development of a policy framework for the implementation of landscape scale 
planning. Although a national policy framework has not, as yet, been established through 
the statutory planning system, such frameworks do exist within two governmental 
conservation organisations, English Nature and the Countryside Commission. Each has 
moved away from the planning and allocation of resources based purely on regional 
administrative boundaries and specific sites towards a strategic approach based on the 
identification of discrete areas which reflect the natural geography, geology and ecology of 
each area. The policies and proposals which are produced for these areas (Natural Areas 
for English Nature and Countryside Character Zones for the Countryside Commission) 
therefore consider the natural resource in its entirety. Similar strategies are also being 
adopted by the Countryside Council for Wales and Scottish Natural Heritage. 
1.3.1 The need for a sound theoretical basis. 
As the various British 'wider countryside' schemes have been implemented during the last 
ten years, it has become clear that, whilst in theory they have the potential to produce 
landscapes with integrated land use based on ecological principles and concepts, in 
practice this has not been the case. The lack of a sound theoretical basis for the schemes 
has led to their piecemeal implementation, based largely on existing incentive 
mechanisms, and the willingness of landowners and administrators to allow the objectives 
of the schemes to be furthered on specific pieces of land designated by them. 
Consequently, there is a dearth of guidance on how to produce integrated area-based plans 
for countryside management and where to site landscape features within target areas. 
3 
1.3.2 A conceptual framework for landscape planning. 
The opportunities for design, protection and management provided by the development of 
'wider countryside' schemes over recent years now need to be consolidated by the 
production of realistic, integrated, achievable plans which can be backed up by a 
defensible conceptual and scientific framework. If the schemes continue to evolve on their 
current basis, their piecemeal development will continue and the validity of a 'wider 
countryside' approach could be undermined. 
A conceptual framework for British landscape planning would also have several other 
positive roles to play: 
1. It would enable a positive response to national nature conservation and biodiversity 
strategies and help to illustrate that policies are in accordance with Natural Areas and 
Countryside Character Zones. Whilst these strategies are currently being developed by 
governmental and non-govemmental (NGO) organisations on the basis of integrated 
planning and management of the natural resource, they are, in part, being developed in 
isolation from other land use plans. Whilst some of the concepts of landscape 
ecological planning are being employed in the production of these strategies, its more 
fundamental principles are not. When the national, regional and local nature 
conservation and biodiversity strategies reach their implementation stages, the use of a 
sound conceptual framework for their production will have a twofold benefit. First, 
those producing the strategies will be able to justify their policies to those 
implementing them or integrating them into other land use plans by reference back to 
the framework. Second, landscape planners, who will have to integrate the strategies 
into their own land use plans, will find the task easier if they too have used the same 
conceptual framework for the production of their plans. 
2. Current planning policy and guidance introduces the concept of policies for the whole 
countryside. Statutory planning had previously concentrated on policies for 
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development, focusing on prescribed land uses for already developed areas. Policies 
for land outside these areas were largely negative, proscribing certain land uses and 
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encroachment into greenbelt or outside 'village envelopes'. The so called 'white areas' 
in between areas of development were considered as having little significance for the 
statutory planning system. The inclusion of these areas in development plans and the 
emergence of non-statutory plans for many of them has created the opportunity for 
positive planning policies for the 'wider countryside'. 
3. The concept of sustainable development has been current for a number of years. 
Applying the concept to the planning system has, however proved as difficult as 
actually defining the implications of its implementation. If the idea of sustainable 
development is to be progressed, it is necessary to understand the existing natural 
resource and to identify those habitats and species which are endangered and should be 
conserved ('critical' natural capital e. g. SSSIs) and the 'constant' natural capital which 
is constantly being affected by development. The use of a discipline such as landscape 
ecology to provide a conceptual framework for the identification of constant and 
critical natural capital could provide landscape planners with the tools better to 
understand the implications of sustainable development as well as identifying areas 
where natural capital could be aided by such tools as planning gain and land 
reclamation. 
4. A number of statutory plans are starting to display the use of some of the concepts of 
landscape ecology, especially the protection, restoration or creation of 'key corridors' 
and greenspace in the developed landscape. Without a clear conceptual framework 
within which to place such policies, their defence, especially at public inquiries, may 
be untenable. 
5. As landscape planning becomes more accepted by British planners, an increasing 
number of landscape scale non-statutory plans are being developed around the country. 
Whilst their objectives deal with designing and managing land use at the landscape 
scale, many of the plans lack cohesion in their detail. The production and 
implementation of landscape scale plans for land use often lack a holistic basis, and the 
plans show little appreciation of ecological functionality or the integration of land use 
in the plan area. 
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6. There is now an increasing requirement for the production of environmental 
statements outlining the potential environmental effects of large developments. Whilst 
the effects noted in the statement may be easily identifiable and actionable for specific 
sites which are known to be vulnerable, the planners, who have to interpret and 
recommend action on the statements, have no overall frame of reference within which 
to place their analysis of the statements. The statements, prepared by environmental 
consultants, often refer only to the foreseen impact of the development on the area 
immediately surrounding it, ignoring the potential landscape scale impacts. The 
existence of a conceptual framework within which to analyse and interpret these 
statements would lead not only to a more effective decision making process for 
planners but also the consideration of the wider consequences of major development 
schemes. 
7. British landscape planners are being increasingly influenced by directives and 
guidance for the European Union (EU) and other international sources (such as the Rio 
and New York Conferences on the Environment). The EU, through such instruments 
as Agenda 2000 and the European Spatial Development Perspective (ESDP) seeks to 
target rural areas for development and debate as well as encouraging common 
approaches towards planning throughout Europe. The ESDP emphasises the 
importance of the changing relationship between urban and rural areas, not least, the 
changing role of the countryside. 
Other EU regulations, especially those regarding the Common Agricultural Policy 
(CAP), also require an integrated approach to their implementation. Agri-environment 
schemes such as ESAs and Nitrate Sensitive Areas (NSAs) and Nitrate Vulnerable 
Zones (NVZs) would benefit from the use of techniques such as those used by 
landscape ecology for the identification of areas for designation. 
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1.4 THE INTERNATIONAL EXPERIENCE. 
The need for a robust conceptual framework within which landscape planning can be 
undertaken has been illustrated above. The need, however, is not a uniquely British one. 
The history of landscape planning internationally is longer than in Britain and experience 
exists in other countries of the use of such a framework. The development of landscape 
ecology has enabled landscape planners internationally to produce integrated landscape 
plans which are, in some countries, supported by planning policies and legislation. There 
is an ideal opportunity therefore for British landscape planners to learn from their 
international counterparts and to identify and adapt landscape ecological techniques for 
their own use. The fact that this is not currently happening is due to a number of factors. 
Although landscape ecology can be seen as a distinct, discrete discipline with a clear set of 
principles and concepts (see discussion at paras. 3.4 and 3.7), its application has developed 
according to distinctly national traditions, many of which can be viewed as dissimilar in 
their objectives and approaches. Different approaches which all claim to be 'landscape 
ecological' can initially appear to be confusingly different, producing very different 
outcomes from the application of similar basic principles and concepts. 
The interest in landscape ecology shown in Britain has, for the most part, been from the 
scientific community. As it has reinformed our understanding of ecological theories, some 
of its principles and concepts have become familiar to British scientists through 
international literature (e. g. the use of corridors for species dispersal, concepts of 
connectivity and connectedness, the importance of the size and shape of habitat patches). 
There has, however, been scepticism expressed by many British scientists as to the 
scientific validity of some of its concepts and the use of a new 'jargon'. 
The accessibility of literature on the subject of landscape ecology, and especially on its 
application, has often been restricted for British audiences. Although the main general 
texts on the principles of landscape ecology (e. g. Forman and Godron, 1986; Naveh and 
Leiberman, 1984; Saunders and Hobbs, 1991) are written in English and are widely 
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available, many other texts, especially those'emanating from the former Communist bloc, 
are available only in the original language (usually Russian) or in often incomprehensible 
translation. Even those texts published in English tend to offer only an outline of the 
project they are discussing, more detailed literature only being available in the original 
language. Apart from the general texts referred to above, the majority of literature 
published in English has not been readily available to British planners as it has appeared 
mainly in scientific journals or monographs published as part of scientific series. 
Landscape ecology has, therefore, remained obscure to British planners. Although some 
interest in the discipline has been shown by planners working in academic institutions, the 
majority of practising planners have not had access to landscape ecological literature and 
have not, until recently, had examples of the application of landscape ecological planning 
to 'real world'projects. 
The discussion above indicates that there is a need amongst British landscape planners for 
a conceptual framework within which to place landscape scale land use plans and to 
evaluate and interpret international and national requirements for planning in the 'wider 
countryside'. The experience of international landscape planners is a valuable one, but 
must be made accessible to British landscape planners for it to be utilised. - 
The main research question for this study, therefore, can be stated as: 
Are different approaches to landscape ecological planning transferable 
to situations other than the onesfor which they were originally designed 
and can these approaches usefully infornz British landscapeplanning? 
1.5 MAIN RESEARCH ISSUES. 
Three primary research issues stem from the main research question: 
1. Oiat are the key concepts of applied landscape ecology and, after inaking allowances 
for language and traditions, are they consistent between different 'schools of thought'? 
This is an important issue; the confusion which appears apparent in the diversity of the 
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approaches to application could lead to the conclusion that there is dissensus amongst 
landscape ecologists about the basic principles of the discipline. This would cast doubt 
upon the credibility of the claims of the discipline to be an holistic, integrated planning 
tool. The diversity of approaches to application may, however, only be a matter of 
perception. Closer analysis of the approaches may indicate that they do indeed adhere 
to consistent principles and that it is only the interpretation of those principles by 
individual landscape ecologists that differs. 
2. How have these concepts been applied in landscape planning? Once the key issue of 
the degree of consensus amongst landscape ecologists regarding the principles and 
concepts of the discipline has been examined, the nature of the objectives and 
methodologies used for formulating and implementing landscape ecologically based 
landscape plans needs to be examined to identify the types of schemes already using 
landscape ecological planning and their approaches to application. 
3. Bearing in mind the limited acceptance of landscape ecology in Britain, are 
approaches which have been developed elsewhere transferable to the British 
environmental and institutional context? The development of landscape ecological 
planning in other countries provides an ideal opportunity for British land use planners 
to use their expertise and experience in developing their own approach to application - 
there may be no need to 'reinvent the wheel' in this case. The problems facing 
landscape planners in other countries may well be similar to those encountered in this 
country and so the development of approaches designed to address these issues may 
well be appropriate to British land use planning. 
1.6 OBJECTIVES OF THE STUDY. 
There are, therefore, four main objectives to this study: 
1. To identify and analyse the tenninology and concepts associated with landscape 
ecological science. 
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2. To establish the various approaches taken internationally to the application of 
landscape ecology, especially in landscape planning. 
3. To evaluate the transferability, in principle, of those approaches to the British context. 
4. To explore the practicality of these approaches, through a hypothetical application of 
landscape ecological planning in the British countryside. 
The research will, therefore, entail the use of a variety of methods aimed at identifying the 
key principles of landscape ecology, experience of their use in planning at the landscape 
scale, their transfer and application to a specific situation and a validation of this 
application by reference to external peers. 
1.7 CONCLUSION. 
Landscape ecological planning is increasingly being used by landscape planners in other 
countries to produce integrated landscape plans. It has, however, remained largely 
unknown to planners in this country. The growing acknowledgement of the importance of 
planning for the wider countryside in Britain has lead to the need for a set of integrated 
planning tools to be developed. This thesis therefore explores the potential for landscape 
ecology to provide those tools for British planners. 
The methods used for that exploration are enumerated in chapter 2. A mixed methodology 
is chosen, using both scientific and social scientific methods to assess the transferability of 
approaches to the application of landscape ecology and its potential for use in landscape 
planning in this country. 
The nature of landscape ecology and its principles is explored in chapter 3 through a 
review and analysis of international landscape ecological literature. It identifies several 
approaches to the application of the discipline and several national schools which 
characterise the approaches. 
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Chapter 4 explores these approaches further, assessing their strengths and weaknesses and 
their potential viability for landscape planning in Britain. It identifies three approaches for 
application to a study area in Britain, analysing their methodologies and data needs 
The selection of a study area in which to assess the transferability of the three approaches 
to the British context is discussed in chapter 5. The chapter analyses the range of plans 
currently affecting the British countryside and assesses the datasets available to landscape 
planners in this country. The chapter concludes with a description of the chosen area - the 
Sherwood Forest Study Area (SFSA) and analyses of the land use planning objectives for 
the area. 
Chapter 6 explains the methods used for producing indicative plans for the area based on 
the three approaches to landscape ecological planning. The land use of the area is analysed 
using landscape ecological analysis and the results applied to the production of the 
indicative plans. The outcomes of the three plans are assessed and the strengths and 
weaknesses of each discussed. 
Chapters 7 and 8 comprise a description of the methods used and outcomes of the 
interrogation of the planning and scientific expert panels. The methods used for interview 
and data analysis are discussed and the results of content and issues analysis are shown in 
tabular and narrative formats. 
Chapter 9 discusses the outcomes of the study, summarising its findings and relating them 
to the future of landscape ecology both internationally and in this country. 
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CHAPTER 2- METHODOLOGY 
2.1 INTRODUCTION 
The previous chapter outlined the aims and objectives of the thesis and noted that a 
diversity of approaches would be necessary to approach these. The study raises a number 
of scientific, social scientific and design issues, thus requiring a multiple research 
methodology. 
This chapter identifies and discusses the different methods which have been adopted. 
Individual techniques are discussed more fully in due course, and this preliminary account 
aims only to chart and clarify the general research strategy. The broad sequence of 
research is shown in Figure 2.1. 
2.2 LITERATURE REVIEW. 
The conventional role of the literature review is to set the context for the study, evaluating 
literature previously published on the subject area and relating that to the original field of 
enquiry. For the purposes of this study, however, the literature review serves a more 
ambitious purpose. 
As no previous review of literature or applications of landscape ecology existed before this 
study, the literature review served to rectify these omissions. It became, therefore, an 
intrinsic part of the methodology itself, identifying the principles and concepts of the 
discipline, assessing the degree of consensus between landscape ecologists, and 
identifying the major applications theory to landscape planning practice. 
2.2.1 Methods used. 
As this appears to be the first major review of the relevant literature, emphasis was placed 
on obtaining as much literature as possible on landscape ecology and landscape scale 




Thematic review of literature 
Identification of approaches to application 
Analysis of key components of approaches 
Determination of criteria for selection of 
approaches for indicative plans 
Selection of alternative approaches for 
indicative plan production 
Production of methodology model 
for each approach 
Identification of minimum data 
requirements for each approach 
Determination of criteria for the selection 
of a case study area 
Selection of case study area 
Production of indicative plans 
Determination of criteria for the selection 
of the expert panels 
Selection of the expert panels 
Compilation and circulation of briefing 
packs to interviewees 
Construction of interview schedule 
Expert panel interviews 
Thematic analysis of interviews 
Systematic content analysis of interviews 
Analysis of content analysis results 
Figure 2.1 Sequence of research. 
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landscape ecology was not always easily accessible, as it is scattered over a wide range of 
journals and publications, and it is only available in its original language (often not 
English) or in difficult to comprehend translation. There were, therefore, various sources 
for material for the literature review: some traditional, such as trawls through journals and 
abstracts; and some less so, such as attendance at conferences and direct approaches to 
authors and practitioners. The main sources of material for the literature review were: 
1. Journals and monographs. 
a. Papers were obtained by direct requests to the nominated International Association for 
Landscape Ecology (IALE) contacts in each country in November 1993. Fourteen people 
were contacted, all in European countries (there being no nominated representatives in non 
European countries at the time), requesting literature which illustrated the theory and 
application of landscape ecology in their countries. All 14 contacts replied, the last 
literature being received in May 1994. The majority of the literature received was in 
English, some had English abstracts of untranslated papers and a few were received in the 
original language. 
b. Papers and books published internationally in English. The body of published literature 
concerning landscape ecology and landscape scale planning is small but rapidly growing. 
Landscape Ecology, a bimonthly journal produced by IALE, provided a good source of 
literature especially for the North American and Australian approaches. 
c. Since 1981, there have been regular IALE conferences, and proceedings from these have 
proved especially valuable in helping to trace the development of the discipline both in 
individual countries and internationally. 
2. Electronic searches. 
a. 1ndex of geographical abstracts (GEOBASE). This provided valuable English abstracts 
of papers not available in translation from journals around the world, and was especially 
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useful for literature published in the former Soviet Union not freely available in the West 
and not translated into English. 
b. The Internet. Although in its infancy when the literature review was being carried out, 
access to international library databases aided the identification of papers and conference 
proceedings. 
3. Conference attendance. 
Throughout the course of the study, the author attended conferences hosted by IALE, the 
International Geographical Union (IGU) and IALE-UK. The papers and posters from these 
events, and the opportunity to speak with other landscape ecologists, provided often 
detailed literature on the most current developments in the discipline. 
4. Development of an international network. 
Subsequent literature containing more detailed information about the methodologies of the 
three approaches identified for further analysis was obtained from the authors of each 
approach in Holland, the Czech Republic and the USA. This network of contacts also 
served to validate the interpretation of the approaches when applied to the British study 
area. 
2.2.2 Identification of themes for literature review. 
Initially, the literature was sorted by country of origin, as this was how much of it arrived 
(from the IALE contacts in each country). The initial intention was to review the literature 
with reference to the principles and practices of the discipline. It quickly became apparent, 
however, that a pattern was emerging from the literature based upon geographical lines. 
Whilst the material dealing with landscape ecological theory displayed a high degree of 
consistency in relation to the principles and key elements of landscape ecology, each 
country or region appeared to display the development of its own approach to the 
application of the discipline. 
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As this search revealed over 300 titles from over 20 different countries it was decided that 
the initial analysis should be carried out on a database package. Key information such as 
title, author, source, country and key words and themes from each piece of literature was 
then entered on to a FoxPro database and searched by country for the use of key terms and 
emerging themes. 
After initial sorting of the material by country, further analysis was carried out by 
identifying literature relating purely to theory and that which described and discussed the 
application of landscape ecology to planning. These divisions were further refined by 
including data from the first search (Table 2.1). The key types of approach to application 
were identified by an iterative process, sub-dividing the applications identified in the 
initial classification by country before reclassifying them, together with applications 
taking a similar approach from other countries. A thematic review of the literature was 













Environmental Impact Assessment 
Specific Landscape Elements 
Establishment of ecological 
networks 
Table 2.1 Themes in landscape ecological literature. 
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2.3 DEMONSTRATION OF THE APPLICABILITY OF LANDSCAPE ECOLOGY TO 
BRITISH COUNTRYSIDE PLANNING. 
The slowness with which landscape ecological planning has been taken up by landscape 
planners in this country is caused by many factors (see discussion at 1.5). If the rate of its 
uptake is to be increased, the principles, key concepts and applications of the discipline 
must be made more accessible to British landscape planners. The jargon must be 
interpreted into a more familiar language and the applicability of concepts to the British 
context must be demonstrated. The scarcity of practising landscape ecologists in this 
country meant that the international experience became increasingly important as a means 
of defining practical approaches and providing models for application to a 'real' area of the 
British countryside. 
2.3.1 Methods used. 
a. The literature review provided not only an appreciation of the principles and key 
elements of landscape ecology but also indicated a number of different approaches taken 
to its application in different countries. The approaches selected for further analysis were 
chosen on the basis of several criteria: 
* The approach had to be well documented. Several approaches were identified which 
may have been relevant to British landscape planning but lacked sufficient available 
and accessible material. 
e The approach had to be well developed. Sufficient theoretical and methodological 
material had to be available for the approach to be potentially reproducible. 
9 The approach had to have some record of implementation. Some of the approaches 
could be considered as being theoretical as, although they claimed to be applications, 
they were not intended actually to be implemented. 
17 
* The data requirements for the approach had to be identifiable. Some of the approaches 
were not explicit in their data requirements or analytical techniques. 
Each approach was then described individually, identifying its key characteristics, the 
scale at which it was designed to operate, the countries in which it had been developed, its 
strengths and weaknesses, and examples of its application. 
b. The selection of several approaches to transfer to the British context was done by 
reference to the applications identified for each approach, and an analysis of the strengths 
and weaknesses of each approach. The criteria for selection were based on the ability of 
each approach to offer realistic and novel solutions to British landscape planning problems 
(see 4.3) and its propensity to display strengths which outweighed its weaknesses. 
c. Once the three approaches had been selected (see 4.3.3) each was analysed in more 
detail. The characteristics of each approach were assessed to ensure that each approach 
was defacto different from the others and that it would produce different results if applied 
to the same area. A model was produced of the methodology of each approach from the 
analysis of available literature. The models followed the survey, analysis, plan approach 
(see 2.6 for further discussion), indicating the requirements for each approach at each stage 
of the process. The models were necessarily simplified, and reduced to their key elements. 
It was necessary, however, if the approaches were to be reproduced, to identify each one's 
essence in this way. 
The data requirements for each approach were also identified at this stage. Each one 
required different types of data and had had the data collected specifically for them when 
they were originally formulated. As this study would have to rely on existing data sets, the 
minimum data requirements for the replication of each approach were identified. The 
requirement for the minimum datasets was that the essence of the approach could be 
successfully reproduced. It was recognised that the use of the full datasets required for 
each approach, whilst providing the optimum conditions within which to produce 
hypothetical land use plans, would not only be prohibitive in terms of resources but also 
were not justifiable in terms of the increase in the quality of the plans produced for this 
study. 
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The data for two of the selected approaches ideally required sophisticated analytical 
techniques which were not available for this study, but sufficient analysis is possible by 
means of simpler techniques to reproduce the essence of each approach in the 
experimental context. 
2.4 ASSESSMENT OF THE POTENTIAL TRANSFERABILITY OF THE THREE 
APPROACHES. 
To assess the transferability of the three approaches to the British context empirically 
would be unfeasible and beyond the scope of this study. Each would have to be 
implemented on the ground and its results monitored over a period of at least ten years. An 
alternative means of testing the potential transferability, however, is the production of 
hypothetical plans for an area of British countryside which could then be validated by 
reference to 'expert' groups. 
The expert groups would comprise planners, who have some knowledge of the area for 
which the hypothetical plans were being produced (whilst not necessarily being conversant 
with landscape ecology), and members of the scientific community, who could also 
comment on the scientific validity of the plans and who had some knowledge of landscape 
ecology (whilst not necessarily being familiar with the plan area). 
2.5 SELECTION OF A CASE STUDY AREA. 
The next stage of the methodology then involved producing hypothetical landscape 
ecological plans for a 'real' area of the British countryside. Several criteria had to be met 
by this case study area: 
1. A varied landscape. 
None of the approaches was designed to be applied to an homogeneous landscape; the 
landscape selected had to display a variety of land uses ranging from development, 
through agriculture to conservation. 
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2. A good data base. 
As discussed above (see 2.3.1), existing data would have to be used for the production of 
the hypothetical plans and so the selected area should already have a usable database 
covering at least land use. 
3. Existing plansfrom which landscape planning objectives can be extracted. 
As landscape ecological planning is heavily reliant on the incorporation of agreed land use 
objectives, the existence of these would not only aid the production of the hypothetical 
plans but also make them more realistic in their outcomes. 
4. Accessibility 
The study area needed to be accessible to the author as several visits over a period of time 
would be necessary to collect data and interview the planning expert group. 
5. A co-operative network ofplanners and scientists. 
There was a twofold need for this criterion to be met. First, co-operation would be needed 
in data collection and interpretation, both for the scientific data required for the application 
of the approaches and for the planning and policy data required for the formulation of the 
objectives. Second, co-operation would be needed to assemble the expert groups for 
testing the validity of the plans. 
Several areas were selected for further examination, largely based upon English Nature's 
emerging 'Natural Areas' (English Nature, 1994). The newly created Natural Areas 
presented an opportunity to work on a location which was defined in landscape terms 
(rather than by administrative boundaries), had policies for the 'wider countryside', and 
had in place a series of detailed objectives for individual landscape elements. The areas 
examined in more depth were The Sherwood Forest in Nottinghamshire, The Suffolk 
Coast and Heaths The Somerset Levels and Exmoor. The choice of an area of 
Nottinghamshire (around Sherwood Forest) was made not only because it met the above 
criteria, but also because of the existence of a landscape scale plan and an associated 
planning steering group comprising interested organisations (see 5.6 for more detailed 
discussion). 
20 
2.6 PLAN PRODUCT10N METHODOLOGY. 
One of the first systematic models for planning was proposed at the beginning of this 
century by Geddes (1900). His emphasis on 'understanding before action' led him to 
advocate a three stage approach to planning, which, although rudimentary, mirrors the 
approach to application taken by the majority of landscape ecologists namely: 
1. Survey. 
For a plan to be effective, a knowledge of what already exists in the area and its current 
condition is needed. A plan's objectives should be based on either ameliorating problems 
caused by the existing situation or enhancing whatever already exists (or, more likely, a 
mixture of the two). A survey of the pertinent aspects of the plan area is therefore 
necessary. For landscape planning, knowledge of the type, location and condition of 
landscape elements and the factors affecting them is required. Ideally, a comprehensive 
survey, detailing the entire natural resource of the area, its condition and the internal and 
external factors affecting it would be compiled before the second stage of the plan was 
undertaken. In practice however, this ideal is seldom if ever achieved and existing 
datasets, coupled with small scale localised surveys have to suffice. This should not, 
however, be seen as an impediment to landscape ecological planning, rather; it provides 
the opportunity to identify gaps in the knowledge network, and a stimulus to the use of 
expert judgement in using and interpreting existing data. 
2. Aiialysis. 
Data in themselves do not provide usable information; the data have to be interpreted and 
analysed before they can serve a useful purpose. For the purposes of this study, the 
available data have been analysed in two ways. First, an analysis of the land use data using 
landscape ecological techniques was carried out to identify planning problems from a 
landscape ecological perspective and compare these to the objectives of the plans for the 
area. Although the various approaches used in this study required similar data sets, their 
interpretation of the data was achieved in different ways. The second form of data 
analysis, therefore was based on the requirements of each of the three approaches. 
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3. Plan. 
Plan production, the final stage of the process, should be undertaken only when a good 
understanding has been gained of the plan area from the collection and analysis of data. 
The plans produced for this study are hypothetical to the extent that they are designed to 
illustrate the potential use of landscape ecological planning in Britain and are not 
conceived to offer absolute, definitive answers to specific local problems. They are, 
however, produced according to the methodologies used by the three approaches using 
'real' data from the plan area. They are, therefore, designed to offer realistic alternative 
solutions to existing landscape planning problems. 
2.6.1 The pre-interview pack. 
The validation of the hypothetical plans by referring to planning and scientific expert 
panels required the presentation of the plans to the members of each panel along with an 
explanation of the background to the study and the methodologies used to produce the 
plans. Some form of basic information about landscape ecology was needed by the 
planning panel, the majority of whom had little previous contact with the discipline. 
Various methods of presenting the material were considered; such as conducting 
preliminary seminars with each group, presenting the information at the time of each 
interview, and producing a pre-interview briefing to be read by each interviewee. 
The final option was considered as potentially the most effective method of imparting the 
required information to the two panels. This method would ensure that all interviewees 
had the same information in the same fonnat. It would also mean that they were able to 
review the material at their own pace, although there would be no further explanation of it 
until the interviews took place. Using this method was also the most effective in terms of 
the use of time, as conducting one interview with each panel member proved to be very 
time consuming and logistically difficult. 
The briefing pack which was produced (see appendix I for example) comprised four 
elements: 
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an outline of the background, aims and objectives of the study; 
a paper discussing landscape ecology; 
0 an outline of the methodologies of the three approaches; and 
* the plans, with explanatory notes about how they were compiled 
The emphasis of the contents of the pack was on simplicity and brevity, although the pack 
did contain over 30 sheets of information. The information needed to be able to be 
assimilated quickly and as brief as possible so that the panel members would have time to 
read its contents. The resultant briefing pack was sent to all the panel members prior to 
their interviews. 
2.7 INTERVIEWS WITH EXPERT PANELS. 
The production of the hypothetical land use plans based on the three approaches would 
partly test the hypothesis that approaches to the application of landscape ecology are 
transferable to situations beyond their original domestic context. The validity of the plans 
produced, however, required further assessment by experts with knowledge of the study 
area and of the science of landscape ecology. The choice of the experts used is discussed at 
7.2.1, the two panels comprising both planning and scientific expertise. 
2.7.1 Content analysis framework. 
The framework used for the content analysis of the interviews with planners and scientists 
follows the methodology suggested by Dixon, Bouma and Atkinson (1992) and Robson 
(1993). Both recommend a semi-quantitative technique for the analysis of interview data, 
which enables information gathered from interviews to be analysed systematically in a 
way which produces a structured outcome which can be built upon by reference to specific 
passages or quotes from the interviews. 
23 
The suggested methodology takes a staged approach and this approach has been followed, 
with modifications for the purpose of this study. 
1. Clarify the hypothesis or research question. 
The main research question is : 
Are different approaches to Landscape Ecological Planning (LEP) transferable to 
situations other than the ones for which they were originally designed and can these 
approaches usefully inforin British landscape planning? 
The first part of the research question will be answered mainly by the work carried out 
producing the illustrative plans of the three approaches, although some indication of the 
potential effectiveness of each of the approaches in the Sherwood Forest context will be 
gained from the interviews. The interviews seek to address the latter part of the research 
question, namely, can these approaches usefully inform British landscape planning? 
The two concepts which arise from the research question are those of the validity of the 
approaches taken to the application of landscape ecology in the British context and the 
potential role of LEP as exemplified by these approaches to British landscape planning. 
2. Identify variables related to the concepts under study. 
The planning and scientific panels were performing slightly different functions: the 
planning panel members were primarily commenting on the viability of the plans in 
administrative terms, whilst the scientific panel were also commenting on the scientific 
viability of landscape ecology. There were, therefore, two different frameworks developed 
for the interview analysis. 
3. Define the recording unit. 
As this is not a true content analysis in the strictest sense of the phrase, detennining a 
recording unit such as a word or phrase was inappropriate. Instead, the inclusion of a 
category in the interview (in response to a question by the interviewer or initiated by the 
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interviewee) warranted a positive code. The content of the response was further analysed 
from the coding used for the actual response given. 
4. Carry out the analysis. 
Each interview transcript was analysed according to the framework. As all the categories 
were covered in each interview (although not necessarily in the same order or as discrete 
questions), categories to which there was no recorded response were counted as a neutral 
response. As the interviews gave qualitative rather than quantitative responses, a positive 
or negative response was recorded for each interview. The reasons for the response were 
coded and any comments relevant to the analysis recorded in a separate column. 
From the summary tables for each group, tables of the number of responses to each 
concept were constructed which formed the basis of discussion of the issues raised by the 
interviewees. 
2.8 CONCLUSION. 
The use of multiple methodologies for this study stems from the multi-disciplinary nature 
of landscape ecology and of the study itself. Although undertaken from a landscape 
planning perspective and based predominantly on social science methods, the scientific 
nature of landscape ecology requires some scientific methodological elements. 
The following chapter outlines the review of literature. As previously discussed above, it 
succeeds the methodology chapter rather than preceding it, as it forms an important part in 
the methodological sequence of the study. 
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CHAPTER 3- LITERATURE REVIEW 
3.1 INTRODUCTION. 
This chapter explores the key themes of landscape ecology as they have developed 
amongst the international community. Its main purpose is to assemble multiple sources of 
information on theoretical principles and landscape planning applications. In doing so, it 
pays particular regard to the various schools of thought which have developed in different 
countries, and seeks to define their characteristics as a basis for evaluating their 
similarities and contrasts. 
3.2 THE PURPOSE OF THE LITERATURE REVIEW. 
In addition to serving the conventional purposes of an academic literature review - 
contextualisation of a specific research enquiry and exposition of major themes - this 
account also forms the initial element of the research method. Landscape ecology is a 
young discipline, having only really gained recognition in the 1980s, and it has largely 
developed outside Britain. In evaluating whether particular schools of landscape ecology 
are transferable to British land use planning contexts, it has therefore been necessary to 
undertake extensive original enquiry in order to provide an information base for the 
remainder of this study. This review, therefore, has five purposes in addition to framing 
the study: 
a. to establish the background to landscape ecology 
b. to identify the key themes which have concerned landscape ecologists 
c. to establish the principal approaches to landscape ecological mapping 
d. to establish the principal approaches to landscape ecological planning 
e. to summarise the distinct schools of landscape ecological planning. 
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3.3 KEY STAGES IN THE DEVELOPMENT OF LANDSCAPE ECOLOGY. 
3.3.1 The origins of landscape ecology. 
Landscape ecology has developed in many countries during the last twenty years. From its 
beginnings in Germany and The Netherlands in the 1940s and 50s (Schreiber, 1990) it has 
slowly gained currency across Europe and, in the last 15 years, spread to Australia and 
North America. There is still doubt amongst some members of the scientific community 
whether landscape ecology should be viewed as a discrete discipline or merely a branch of 
biogeography or ecology. The growing support for and membership of the IALE, formed 
in 1987, however, indicates increasing acceptance of the discipline by academics and 
practitioners from scientific, planning and design backgrounds. 
The discipline of landscape ecology is not, however, wholly without precedent. Many of 
the concepts used in the discipline have evolved during this century, and landscape 
ecology can be related to parallel ideas in land use planning and landscape architecture. 
From the early days of planning, enlightened pioneers such as Ebenezer Howard 
advocated design models of a 'Garden City' (Howard, 1902) which incorporated 
greenspace and recreation areas into a settlement surrounded by farms and forests. This 
model incorporated the concept of green belts which are still a mainstay of land use 
planning, though often performing a more passive function than perhaps Howard would 
have liked. Also, developing alongside the ideas of the importance of greenspace to urban 
planning, was the growing realisation of the need to conserve areas of land which were 
still seen as relatively natural for their ecological, landscape and amenity value. The 
designation of protected areas around the world has been a feature of the nineteenth and 
twentieth centuries and was given expression in Britain by the 1949 National Parks and 
Access to the Countryside Act. 
There has been a growing realisation over the last three decades however that the 
provision of greenbelts and the preservation of certain isolated sections of land are 
insufficient to conserve biodiversity and visual distinctiveness. A new emphasis emerged 
on the importance of ecologically based planning and design, the reasons for which range 
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from evidence of continued species decline in isolated patches to the advocacy of 
environment-led land use plans. An influence in putting forward these concepts was 
McHarg who stressed the importance of systematic land use planning according to the 
relative ecological value and sensitivity of each element in the landscape (McHarg, 1969). 
McHarg's contribution played an important part in understanding the importance of 
integrating development with natural patterns, and this has been further extended in 
landscape ecology by incorporating an understanding of the processes at work in the 
wider countryside. The themes of pattern and process in landscape ecology are ones which 
run throughout this study. 
The development of landscape ecology per se has succeeded the work of planners such as 
McHarg, and its early development has taken place mostly in Eastern and Northern 
European countries (Schreiber, 1990) where the strong tradition of scientific research was 
exploited and utilised by landscape planners. This early exposition of the discipline mainly 
took the foi-in of species and site based research, and it was applied principally in small 
scale localised projects (e. g. Tjallingii and De Veer, 1981). Many of these projects, 
although claiming to be based on landscape ecological principles, were, in practice, more 
akin to pure ecological or geographical research. 
The spread of landscape ecology to the rest of continental Europe, Australia and the 
Americas in the mid 1980s, signalled the beginning of the codification of the principles of 
landscape ecology as well as heralding the progression of the discipline from the 
theoretical to the applied. 
Three authors have been foremost in attempting to articulate the principles of the 
discipline. Forman (1995) identifies three seminal texts, attempting to consolidate and 
expand their contents into a clear set of underlying principles for the discipline. Risser et 
al (1984), Forman and Godron (1986) and Risser (1987) are widely quoted throughout 
landscape ecological literature and the principles they propound are accepted by most 
landscape ecologists as the basis for the discipline. Table 3.1 illustrates the principles put 
forward in the four texts, classifying them by reference to the key themes of the discipline 
identified from the literature, illustrating their refinement over time. The first attempts to 
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articulate the principles of the discipline (Risser et al, 1984), outline the basic concepts of 
pattern and process, the importance of scale and effects of heterogeneity and disturbance 
(Table 3.1). Forman and Godron built on these basics (Forman and Godron, 1986) two 
years later by emphasising the importance of understanding processes at work in the 
landscape. They also introduced the concept of ecological stability (discussed later) and 
emphasised the shift away from site based conservation by stressing the need for biotic 
diversity in the landscape. Risser, (1987), concurred with Forman and Godron on the 
issues of structure, function and stability but again emphasised the importance of 
understanding the roles of landscape heterogeneity and disturbance. It was not until some 
eight years later, when Forman (1995) published his revised set of principles, that the shift 
from theory to application finally became apparent. In this, he proposed a set of 
prescriptive principles for the application of landscape ecological theory, indicating the 
optimum conditions which should occur in an ecologically functional landscape. 
The development of the principles of landscape ecology has been paralleled by its 
increasing application to landscape planning problems. Several different approaches to 
landscape ecological planning have been established around the world and landscape 
ecologically based landscape plans are now being implemented. 
3.3.2 Definitions of landscape ecology 
The theoretical aspects of landscape ecology have been well documented and, indeed, it 
was seen until recently as a purely theoretical discipline as little of the theory had been put 
into practice. There are almost as many definitions of landscape ecology as there are 
landscape ecologists but general definitions of the discipline vary only in their emphasis. 
Two classic and still widely supported definitions are: 
and 
11 .... an interdisciplinary science 
dealing with the interrelation between human 
society and its living space - its open and built up landscapes ...... 
(Naveh and Lieberman, 1984) 
......... (a science focusing) on a) structure, the spatial patterns of landscape 
elements and ecological objects (such as animals, biomass and mineral nutrients); 
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b) function, the flow of objects between landscape elements; and c) change, 
alterations in the mosaic through time. " 
(Fonnan and Godron 1986) 
These are generally accepted amongst landscape ecologists although there is some concern 
about the lack of reference to the human perspective in landscape ecology by Forman and 
Godron. 
In Eastern Europe, the concept of biogeocoenology was developed (Sukachew, 1944, 
1945; Troll, 1970). This, although later translated into landscape ecology, in its literal 
translation means the study of the smallest, ecological, indivisible spatial unit within a 
specific biotic community which corresponds to the Western European concept of the 
ecotope (Troll, 1970; Schreiber 1990). This, concept, although recognised by Troll as 
similar to his idea of landschafts-okologie can be categorised as ecosystem research, an 
epistemology which focuses on the natural processes of an ecosystem, and does not 
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A great deal of discussion has taken place about the definition of the term 'landscape' (e. g. 
Forman and Godron, 1986; Zonneveld, 1979; Lesser and Rodd, 1991), much of which has 
been merely a case of semantic disagreement. The argument, however, goes further than 
semantics; the term landscape in English does not necessarily have a directly translatable 
equivalent in other languages. The original term landscape ecology was coined by a 
German geographer (Troll, 1939,1968) who used the term "Landschafts-okologie" (Troll, 
1968). The word landschaft in German (and laiidschap in Dutch) translates as a specific 
land unit, which could be at any scale or spatial arrangement. The commonly accepted 
definition of the word landscape in the English speaking world emphasises the visual and 
aesthetic qualities of medium to large scale landscapes: 
"natural or imaginary scenery, as seen in the broad view" 
(OED, 1990) 
and the cultural attributes of largely human modified landforms (Forman and Godron, 
1986). It is widely accepted by all landscape ecologists that a landscape is a spatially 
heterogeneous area (Turner, 1987) composed of a cluster of interacting ecosystems 
repeated in a similar form throughout its geographical extent (Forman and Godron, 1986). 
3.4 KEY THEMES IN LANDSCAPE ECOLOGY. 
The categorisation of the key themes in landscape ecology follows the framework used to 
classify the principles articulated by Risser and Forman (see Table 3.1 above). To these, 
however, should be added the 'human' dimension, a concept missing from much of the 
literature and one largely overlooked by the subject pioneers. 
3.4.1 Landscape structure and function. 
These principles forni the two main strands of landscape ecological enquiry. The 
importance of understanding the basic structure of landscape is not new; what is new, 
however, is the emphasis on understanding the ways in which landscapes function. This 
principle stresses the importance of understanding the functional relationship of elements 
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in a landscape and how elements external to a specific landscape tract can also impact 
upon its internal elements. This causal relationship has not been fully explored at the 
landscape scale by other disciplines and is one of the key principles of landscape ecology. 
Inherent in the principles of landscape structure and function is the concept that landscapes 
change over time and space whilst also retaining an intrinsic stability. Although the 
principles of change and stability would appear to be contradictory, they are compatible 
within the concepts of landscape ecology. The principle of landscape change 
acknowledges the dynamic forces impacting on a landscape, whilst accepting that 
elements vital to that landscape can withstand impacts affecting their functions, so that 
they remain stable within a changing landscape. 
Landscape structure can be defined as: 
"the spatial relationships among distinctive ecosystems; the distribution of energy, 
materials and species in relation to the sizes, shapes numbers, kinds and 
configurations of ecosystems" 
(Risser, 1987). 
It encompasses the physical elements which make up a landscape e. g. landscape elements 
(patches, corridors and matrices) and the spatial relationship between them. It is also 
referred to as landscape pattern. 
3.4.1,1 Scale 
The notion of scale in landscape and its relationship to heterogeneity is a profoundly 
important one for landscape ecologists. A small landscape, such as a valley floor, may 
contain very few landscape elements and habitat types and could be considered as tending 
towards homogeneity. lf that same valley floor were looked at with the range of hills or 
mountains of which it is a part, however, it would become a separate element within a 
heterogeneous landscape. The question of the importance of scale to landscape 
heterogeneity and to the study of landscape ecology itself seems to be one which, although 
addressed in much of landscape ecological literature (Naveh and Lieberman, 1984; 
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Angelstam, 1992b; Lavers and Haines-Young, 1993), is not fully resolved. Overall, one of 
the most powerful claims of landscape ecology is its alleged facility to study pattern and 
process at several nested scales. 
a. Scale Dependent Processes 
To understand fully the effects of landscape processes on landscape pattern, the 
relationships between processes at different scales need to be determined. Much landscape 
ecological research to date has tended to focus on one scale. Research concentrating on 
specific landscape elements - for example hedgerows and corridors (Baudry and Burel, 
1990; Merriam and Lanoue, 1990; Pott, 1991), woodlands and forests (Hinsley, 1993; 
Diaz and Apostol, 1992; Kundel, 1990, Ritters, O'Neill and Jones, 1997) and rivers and 
wetlands (Barendregt, Wassen and Smidt, 1993; Petts, 1995) - has produced data about the 
functioning of these elements within their immediately surrounding landscape, but their 
role in the larger scale landscape outside their immediate sphere of influence is not always 
so well known. 
Studies relating to a specific area e. g. Austad, Hague and Helle (1993) (Sogn og Fjordane, 
Norway), Ahern (1990) (Central Massachusetts, USA), Hobbs (1993) (Western Australian 
wheatbelt), although covering different scales, do so within pre-determined boundaries 
which do not necessarily refiect scale-dependent processes. The theory that there is an 
inherent scale at which ecological processes and physical characteristics work (Carlile et 
al, 1989; Stohlgren, 1997) is still under-researched (Turner et al 1989; Turner, Dale and 
Gardner, 1989; Turner, 1995), mainly due to the difficulties of experimentation at medium 
and large scales. The lack of knowledge about scale-related processes compromises land 
use decision making processes. Landscape ecological plans will have to be carefully 
monitored when they are implemented to provide more data on scale related processes 
and, at the large and medium scales, they should act not only as land use strategies but also 
as opportunities for further research. 
Kotliar and Wiens (1990) have developed a hierarchical approach to landscape scale and 
heterogeneity. They conclude, however, that, whilst the determination of heterogeneity 
and structure is relatively easy at a small scale, the larger the scale, the more ambiguous 
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the patch structure and boundaries become. Their findings are endorsed by With and Crist 
(1996) who were unable to model large scale species movements from small scale 
movement data. 
b. Scale and Optimum Size 
Baker's work on nature reserve design (1989) presents a further dilemma on the question 
of scale. Whilst trying to arrive at an optimum size for a nature reserve, based on the 
minimum land area on which patch-sized mosaic is stable, he reaches the conclusion that 
reserve designs that focus on the landscape, community or species level may conflict. 
Those processes which maintain a stable population of a species may entail what he calls 
'landscape manipulations' that affect the overall landscape stability of the reserve. 
3.4.1.2 Landscape Fragmentation 
Landscape fragmentation can be regarded as a natural function of the landscape. Rarely 
will even a totally 'natural' (i. e. unaffected by human influence) landscape be 
homogeneous. It will comprise patches of different habitat (albeit large ones) with the 
largest and most contiguous ones being regarded as the landscape matrix. Landscape 
fragmentation occurs when natural elements are destroyed, split up or considerably altered 
or degraded. The nature of heterogeneous landscapes is to be fragmented, but naturally 
occurring fragmentation may be considered more desirable than the kinds of fragmentation 
associated with agricultural and urban development (Doing, 1997). The degree of 
fragmentation in a landscape and the nature of the elements that are fragmented will also 
determine the extent to which functioning of the landscape is altered (Collinge, 1996). 
a. Measures offragnientation 
Fragmentation of a landscape leads to the creation of isolated patches of habitat within a 
landscape. These may be linked at a small or large scale along corridors by which, some 
researchers allege, species may disperse around a landscape and colonise patches. Study of 
the mosaic of a landscape, i. e. the way in which the patches and their linking corridors are 
laid out, is a way of determining the amount of fragmentation in a landscape. Several 
measurements of landscape fragmentation have been proposed but Saunders et al (1991) 
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argue that purely statistical analysis of landscape pattern contributes little to the 
understanding of the effect of fragmentation on a particular landscape 
Many studies of landscape fragmentation have been carried out on forest landscapes as 
these provide an easily identifiable pattern of fragmentation. Modem forestry methods 
have increased fragmentation both because of their impact upon patch size and shape and 
the effect of methods such as clear felling and planting of monoculture patches, which all 
lead to a reduction in species numbers and variety (Sharpe et al, 1981; Angelstam, 1992a; 
Lavers, Haines-Young and Avery, 1993; Haines-Young and Chopping, 1996; Grashof- 
Bokdani 1997). 
b. Fragmentation Functionality 
Some studies (e. g. Hobbs, 1994; Opdam et al, 1993; Freemark et al, 1995; Fitzgibbon, 
1997) have sought to address the issues of the functioning of fragmentation within the 
landscape. Hobbs (1994) argues that fragmentation actually alters, sometimes irreversibly 
and often with great impact, the processes operating in a landscape. It is often not enough 
merely to consider defragmentation at the spatial level but also to understand the effect 
that the original fragmentation has had on the landscape and to try to re-establish an 
effective connected landscape within that framework. 
It is known that severely disturbed landscapes are characterised by fewer large patches and 
more smaller ones than undisturbed landscapes and that the disturbed landscape patches 
are significantly simpler, thus reducing the 'edge effect'. This in turn leads to the loss of 
important juxtapositions of species as well as the reduction in species numbers in a patch 
(Mladenoff et al, 1993). 
Studies of fragmented landscapes over time are needed to assess the real effects of 
fragmentation on a landscape and the species within it. Opdam (1991) uses 
metapopulation theory to study the effects of fragmentation. He concludes that, for 
breeding birds, the local extinction rate is related to the size of the habitat fragment whilst 
the re-colonisation rate depends on the degree of isolation. Studies currently being 
conducted in Britain on the effects of fragmentation on breeding birds aspire to be able to 
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provide data on the optimum size and shape of patches within a landscape for several 
different species. It is hoped also to be able to draw up planting guidelines for the best mix 
of woodland species within a patch and the effect of their planting on habitat structure 
(Hinsley, 1993). 
c. Temporal Patterns offragmentation 
Various studies have emphasised the fragmentation of landscapes over time, some over 
very recent periods. Duning et al (1990), in one of the first landscape ecological studies 
carried out in China, identified serious fragmentation occurring in landscapes around the 
city of Shenyang in a period of only thirty years as the city expanded and more pressure 
was placed on the surrounding countryside for development land and agricultural 
intensification. Freidman and Zube (1993) conclude from their study of the Upper San 
Pedro Northern Riparian Conservation Area in the USA, that although a landscape may 
have become visually fragmented over time, statistical analysis reveals that the extent of 
the fragmentation and its effect on the surrounding landscape may not be as great as 
imagined. Australian studies on landscape fragmentation have shown large scale 
fragmentation leading to changes in water and nutrient cycles, radiation balance and wind 
regimes. Hobbs (1993) and Hobbs, Saunders and Arnold (1993) emphasise that these 
changes, although now slowing down, threaten to destroy the last remnants of natural 
vegetation in the area thereby changing its ecological composition completely. 
Fragmentation may not, however, be irreversible. Studies into 'post agricultural' 
landscapes have shown that abandoned agricultural land will soon start to become less 
fragmented especially in those areas where there are large numbers of bird-dispersed 
plants and trees (McDonnell, 1984). 
d. Remnant Patches and Fragmentation 
The role of remnant vegetation patches is becoming recognised as important to the 
survival of native species in heavily fragmented landscapes. Ruthsatz and Haber (1981) 
conclude their study of remnant vegetation patches in Germany, identifying the need not 
only to conserve remnant vegetation patches by reducing the effect of adverse external 
factors on them, but also of linking them with new similar patches which the remnant 
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species can travel to and colonise. Saunders, Hobbs and Arnold (1993) also emphasise the 
need for remnant patches to be both conserved and managed effectively so that they can 
continue to support native plant and animal species. They cite the conservation of native 
species as especially important in Australia as many introduced species have become 
dominant in agricultural landscapes. 
3.4.2 Landscape process 
The concept of process at the landscape scale is relatively new. Although individual 
processes are understood within their own context, landscape ecology seeks to identify and 
examine the effect of all processes which affect a landscape. The principles concerned 
with landscape process have evolved from the basic notion of the effects of heterogeneity 
in a landscape on the flows of energy and species, through it to the effects of disturbance 
on a heterogeneous landscape, and the study of the behaviour of its constituent species 
populations. 
3.4.2.1 Landscane Heterop-eni-e-it 
Landscape can be said to be not only spatially but also temporally heterogeneous (Risser, 
1987). This dual heterogeneity means that at times, a landscape may be more 
heterogeneous than others (Forman and Godron, 1986) depending upon the stage reached 
by both the spatial and temporal factors affecting it. Many landscapes heavily influenced 
by human activity have, however, become more homogeneous with large scale 
agricultural operations and increasing urbanisation (Turner, 1987; Hobbs, 1994; Gustafson 
and Gardner, 1996). 
3.4.2.2 Landscape Stability and Equilibrium 
a. The Eastern European Concept of Landscape Stability 
The ideal of a stable landscape is the objective Of many of the landscape ecological plans 
currently emanating from Eastern Europe. A stable landscape has been defined as one 
which is able to: 
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and 
"compensate changes induced by external factors and to preserve its natural 
properties and functions" 
"... to return to its dynamic equilibrium or to its 'normal' development trajectory by 
means of inner mechanisms of the ecosystem itself' 
(Michal, 1992, p 16). 
By establishing a network of stable landscape elements, Czech and Slovak land use 
planners hope to resolve some of the problems created by years of environmental 
degradation. The concept of landscape stability is difficult for many western landscape 
ecologists to grasp. The terni stability implies constancy over time (Haines-Young, 1995) 
and ignores the dynamic qualities of a landscape. The Eastern European concept of 
stability appears to relate more to the robustness of landscape elements to withstand or 
recover quickly from major external modification (and is perhaps, therefore, more akin to 
western notions of resilience and robustness). 
b. The Western European Concept of landscape stability. 
Forman and Godron (1986) consider that stability of the landscape may increase in three 
distinct ways depending on the amount of biomass present. The absence of biomass (e. g. 
on made roads or on sand dunes) will lead to an ever changing element which is, however, 
constant biologically (e. g. road surfaces are being constantly worn and having rubber 
added to them and yet there is no biological change in them due to a lack of biomass; sand 
dunes may move at great speed over many metres and yet remain constant biologically as 
they contain little flora or fauna which will be affected by the movement). The presence of 
a small amount of biomass will lead to the system having little resistance to change but the 
ability to recover rapidly from disturbance. The third way in which landscape stability 
may increase is when there is the presence of a high biomass. This can lead to a high 
resistance to disturbance and therefore a landscape tending towards natural stability. 
c. Applications of the Concept 
The concept of stability is a complicated one in landscape ecology terms; indeed it has 
been argued that no one knows what the term actually means (Prach, 1992). lf a landscape 
is considered to be stable, it may not necessarily be fully functional ecologically i. e. it is 
39 
only stable because many of its natural features and resources have been damaged or 
modified. In determining the form of restoration or recreation of landscapes, a decision 
must be made regarding the development stage to which the landscape should be restored 
and the ways in which stability can be achieved so that the landscape retains its restored 
characteristics. 
Inherent in the discussion about landscape stability is the question of whether or not a 
landscape should be made stable, or whether this would take away the dynamic elements 
which are essential in maintaining a living, vital landscape. To make these decisions, data 
are required about the landscape elements and dynamics that already exist as well 
information about the carrying capacity of the landscape. Thus, informed judgements need 
to be possible about the outside influence each element can absorb before it is 
substantially altered; this must reveal both positive and negative impacts, as a positive 
effect on one element may lead to a negative effect elsewhere in the landscape. 
d. Landscape Equilibrium 
A similar concept which is currently being developed by western landscape ecologists is 
that of landscape equilibrium. Bormann and Likens (1979) argue for a theory of shifting 
mosaic steady-state equilibrium in which, although there are individual changes in 
landscape features, the state of the overall landscape remains constant when changes are 
averaged out over time. This theory, though appearing to offer a credible interpretation of 
landscape equilibrium, implies that it can only occur on a large scale, and so cannot be 
applied to small landscapes or over short periods of time. 
Turner et al (1993) argue that, although equilibrium theories have existed in ecology for 
many years, such concepts may be confounded in landscape ecology by the spatial and 
temporal dimensions inherent in the discipline. They refute the supposition that landscape 
equilibrium should be defined relative to some 'undisturbed' state and use the example of 
the Yellowstone National Park to illustrate their theory that theories of landscape 
equilibrium are scale dependent (both temporally and spatially). 
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3.4.2.3 Patch Dynamics 
Patch dynamics refers, first, to the way in which a patch of habitat maintains the species 
within it by means of its shape, size and structure and, second, to its interaction with other 
adjacent patches. All of these relationships change over time. The study of patch 
dynamics has focused on several factors affecting the use made of that habitat by various 
species. The size and shape of the patch is seen to be crucial. According to island 
biogeography theory, extinction rate within a patch is directly related to its size (Gleason, 
1922). Landscape ecological studies (e. g. Ambuel and Temple, 1983; Turner, 1987,1989; 
Gutzwiller and Anderson, 1992; Hamazaki, 1996; Kent et al, 1997) have revealed this to 
be less relevant than shape, edge effect and the orientation of habitat patches. 
Jagomagi et al (1988) consider the idea that edge effect in ecotones is so important that it 
should be used as a management tool in landscape ecological plans. The study of 
metapopulation dynamics has further extended the boundaries of this field of study by 
concentrating on the role of patches and the extinction and recolonization of populations at 
a greatly increased scale (Angelstam, 1992b). In spite of these general observations, there 
is still need for further study of the effects of the size and shape of patches on the flora and 
fauna they support. Loman (199 1), for example, reports no correlation between the size of 
patches and the density of field voles (Microtus agrestis) in fields in Sweden, although the 
winter densities of perching raptors were higher in small islands than in larger ones. 
Fitzgibbon (1997) and Andren (1996) indicate that isloated patches may have similar 
dynamics to those which are well connected to other similar patches. A direct correlation 
between the isolation of patches and the population densities of small mammals was 
found. The most isloated patches with large numbers of corridors to other patches and 
least isolated patches with little opportunity for dispersal displayed the greatest increases 
in populations from spring to autumn. 
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3.4.2.4 Climate Chan2 
Some landscape ecological studies have widened their horizons beyond a single landscape 
to encompass a more global issue, that of climate change and the related susceptibility of 
certain landscapes. Studies have used techniques such as mapping ecological features 
considered to be vital indicators of climate-induced landscape change. Whilst coming to 
very tentative conclusions about the results achieved, these studies have shown that, with 
the inclusion of an increased number of landscape features, this method could prove a 
valuable addition to research on the effects of climate change at a landscape level (Kerenyi 
and Csorba, 1991). 
Most climate change studies concentrate on its effects on one particular geographical zone. 
Studies based on the landscape ecological impact of climate change provide a more 
holistic overview. Predicted landscape ecological impacts of climate change have been 
largely based on hydrological models and carrying capacity calculations. Falkenmark 
(1989) analyses climate change at several scales based on ecohydrological zones. He 
concludes that the areas most likely to be affected first are those areas close to 
hydrological margins, especially those with semi-arid and sub-humid climates. Baker, 
Egbert and Frazier (1991) advocate the use of models at landscape level to help predict the 
effects of climate change. They emphasise that the lack of models at this scale has 
restricted the analysis of climatic impacts to limited geographical and time scales. This 
view is also held by Pielke and Avissar (1990), who look at climate change in ternis of the 
wider influences of landscape structure. 
3.4.3 Ecological composition. 
Although principles concerning ecological composition are key to other disciplines such as 
ecology and biological sciences, those developed for landscape ecology are concerned 
with ecological composition at the landscape scale. Linked to the principles concerned 
with landscape pattern and process, they define more clearly the focus for investigation, 
becoming more specific in their definitions as the discipline has developed. 
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3.4.3,1 Landscape Matrix 
The landscape matrix is defined as the area surrounding core habitat patches in a 
landscape. In many developed countries, the landscape matrix is often improved 
agricultural land, which may be hostile to species dispersal and to the connectivity of 
isolated habitat patches within it (Forman and Godron, 1986). In urban areas, the 
landscape matrix is developed or built up land, often with very isolated habitat patches in 
the form of gardens or parkland. This implies a functional view of landscapes in which 
patches and matrix can be linked to 'sustainability' principles, so that the components can 
be classified in terms of Critical Natural Capital (CNC) and Constant Natural Assets 
(CNA) (Haines-Young, 1995). It is argued that landscapes stratified in this way display a 
far more complex structure than those classified merely by habitat patches and 
surrounding matrix. This system is also able to give a vertical as well as a horizontal 
picture of the structure of a landscape i. e. underlying soils and geology can be classified as 
part of the structure as well as more identifiable landscape features. 
Duelli (1997) argues for the importance of maintaining biodiversity in agricultural 
ecosystems i. e. those which are traditionally considered as forming the hostile matrix 
around habitat patches. He emphasises the potential for an agricultural matrix to perform 
many of the functions of biodiversity which may have been lost by the existing remnant 
habitat patches within it. 
3.4.3,2 Landscape qualily, 
The principles of ecological composition embrace not only the concept of the type and 
number of species present in a given landscape but also the value of those species to the 
functionality of the landscape. 
Various methods of assessing the state of a landscape in landscape ecological terms have 
been suggested in the literature. These range from the simple measurement of the size and 
shape of habitat patches, through the analysis of the state of fragmentation of a landscape, 
to complex calculations designed to show the landscape ecological importance of 
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individual patches. Tumer (1989) views the identification and quantification of landscape 
structure as essential to understanding the interactions between landscape patterns and 
ecological processes. She advocates the use of several methods of quantifying landscape 
patterns, all of which have been used in various landscape classification projects. 
The various indices proposed by Turner produce measurements of the major landscape 
ecological attributes of an area, principally in terms of the geographical extent, form and 
continuity of its habitats. Her first three indices give measures of the distribution and 
relative proportions of habitat across a landscape. They have been used on historic data to 
identify long term cyclical changes in landscape diversity, and on 'snapshot' data to 
determine the distribution of landscape diversity. They yield dimensionless indices of the 
richness (habitat variety), evenness (lack of dominance by single habitat types) and 
patchiness (contiguity of dissimilar habitats). Further measures are designed to show the 
diversity of habitats within the landscape being studied (i. e. the extent of heterogeneity 
within a landscape), the dominance of landscape elements, their fractal dimensions and the 
extent to which they are adjacent to each other, and the extent of 'edge effect' on a habitat 
patch. 
Turner also recognises the importance of basic size and shape indices. Thus, simple 
calculations of patch area, perimeter and shape can indicate the appropriateness of 
individual patches to perform life support functions of populations, and signal where 
existing unsuitable patches could be enlarged to perform this function. 
Other measurements of existing landscape features are advocated by Forman and Godron 
(1986). These comprise measures of connectivity and connectedness to determine existing 
landscape fragmentation and to gauge the effect of new landscape features. Connectedness 
(the proportion of the possible links in a network to those which it actually contains) and 
circuitry (alternative routes of flow) only give an indication of the number of existing 
connections. Whilst they cannot measure connectivity (the actual usage of the connections 
by different species), calculations of connectedness and circuitry do provide a measure of 
the fragmentation of individual landscape elements, and an assessment of the possible 
routes for species dispersal existing in the landscape. Selman (1993) notes that these 
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measures have attained an almost classical status in the discipline, reflecting the emphasis 
placed upon the role of corridors in landscape ecology (see also 8.3.3). 
Fractal based measurements are also advocated by various commentators (e. g. O'Neill, 
Johnson and King, 1988; Wiens and Milne, 1989; Milne, 1991; With, Gardner and Turner, 
1997), as a means of classifying landscapes. These indices involve the measurement of 
shapes and boundaries which are partially correlated over many scales, and provide a 
measure of the complexity of the spatial patterns in the landscape. 
All of the above indices of the landscape afford some degree of classification of existing 
landscapes and landscape features. They are, for the most part, based on quantitative 
measures which, whilst providing a basic understanding of the patterns existing in a given 
landscape, and providing some scope for predicting the future pattern of a landscape, give 
little indication of processes. They are also lacking in measurements of the quality of 
landscapes and landscape elements in terms of existing habitat and species. They also 
depend heavily on obtaining detailed data on landscape elements in a given landscape, 
making them very resource hungry. They should be viewed therefore as a means to an end, 
giving a strategic view of an existing landscape at a moment in time and forming the basis 
on which to build further analyses of quality and process. 
3.4.4 Landscape Components 
Only Forman (1995) has elaborated specific principles concerning the component parts of 
the landscape. He seeks to introduce prescriptive principles for the planning of landscapes 
based on landscape studies conducted using the principles of pattern, process and 
ecological composition. Forman's principles concerning landscape components may be 
seen not so much as a set of axioms as the start of a blueprint for the management of 
landscape change. The landscape components he advocates indicate a general optimum 




Corridors are seen as essential parts of the landscape matrix. They form links between 
landscape elements and habitat patches and can be used as habitats or as conduits for 
various species (although their usage as conduits for colonisation is still contested 
(Dawson, 1994)). Landscape corridors can take several forms; the most commonly 
researched is the hedgerow which is especially valuable in fragmented agricultural 
landscapes as a source of remnant habitat as well as a form of cover and a possible 
colonisation route for insects, animals and plants. Other types of corridor include water 
courses (ditches, streams, rivers and canals) and cultural features such as roads and railway 
lines. 
a. Corridor Function and Usage 
Studies of hedgerow corridors usage by fauna (Baudry and Burel, 1990) and flora 
(Haskova, 1992; Van-Dorp, Schippers and Van-Groenendael, 1997) and their function in 
the landscape mosaic has shown that individual hedgerows cannot be studied in isolation 
from the land surrounding them and the habitat patches they link. 
Bennett (1990) concluded that corridors were important to provide a pathway for dispersal 
of single animals between patches and to enable gene flow through populations resident in 
the corridors. Their size and shape is also important as this can also determine whether 
they act as corridors or barriers to certain species. The studies also confirm that the way in 
which hedgerows are used as dispersal corridors for species remains uncertain (Baudry, 
1993). 
b. Temporal changes in Corridor Patterns 
Corridors, especially hedgerows, are steadily declining in Western Europe with the 
intensification of agriculture, and many studies have been carried out to assess the rate of 
destruction ( e. g. Pott, 1991; Agger et al, 1981a). 
Henein and Merriam (1990) cite the quality of corridors as a major factor influencing their 
effectiveness. They conclude that metapopulations having consistently high quality 
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corridors between patches have larger population size at equilibrium than do those with 
one or more low quality corridors. They also emphasise, however, that a poor quality 
corridor is better than no corridor at all. Csorba (1993) highlights the fact that the nature 
and form of corridors within a landscape may change over time. A study carried out in a 
heavily fanned area of Hungary showed that the traditional pattern of barriers and 
corridors was controlled by the drainage network, interfluvial ridges and erosion surfaces. 
Changing land uses there had led to artificial terraces, stone quarries and roads as the 
dominant factors in determining the location and nature of corridors. 
c. Modelling Corridors 
Further work on the role of corridors has used models of landscapes constructed from 
satellite images of existing landscape features to show how the existing corridors might be 
used (Gulnik et al, 1991). Experiments using radio tagged animals have also shown that 
the same species of animals coming from different types of habitat will use corridors to 
different degrees (Merriam and Lanoue, 1990). Gulnik and Pauwels (1993) and Mader, 
Schell and Kornacker (1990) have studied the role of agricultural transport routes as 
landscape corridors: they argue that their verges provide important links between farmland 
and adjacent habitat patches, although the roads themselves act as possible barriers to 
species movement. In spite of these reservations, many projects for the planning of 
landscapes along landscape ecological lines have incorporated the creation of wildlife 
(bio) corridors (Binova, 1992; Burel, 1984; Selman and Doar, 1992). Forman (1991) 
considers corridors to be not only ecologically important but also to have climatic, 
agricultural and cultural roles within the landscape. He considers that an understanding of 
the role of corridors and other landscape features will be helpful in producing robust 
landscape ecology which will be valid for a range of public policy issues. 
3.4.4.2 The seascap 
Throughout landscape ecological literature, the coastal zone appears to be neglected. The 
majority of studies and projects focus on inland areas and only include studies of coastal 
zones where they are peripheral to the main area, and they are analysed in terms of the 
same criteria. The importance of the coastal zone and the differences in its ecological, 
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geographical and climatic components from inland areas means that distinct studies are 
required for their landscape ecological planning and management. Bartlett and Carter 
(1991) emphasise this difference and advocate the introduction of what they term 'seascape 
ecology' for the planning and management of the coastal zone. This idea of treating the 
coastal zone differently to inland areas is starting to be implemented in China, where a 
project to produce landscape ecological management plans for a coastal zone is claimed to 
already have produced 'significant' results in improving the quality of the coastal zone and 
increasing both its social and economic benefits (Yi, Yanining and Zhongwei, 1990). 
Steele (1989) takes the notion of seascape ecology one step further in arguing that the 
ocean can be studied in the same way as a terrestrial landscape, and that it possesses 
similar ecological and spatial components. The application of landscape ecological 
principles to the ocean may be feasible but the lack of information about the ecological 
and geographical processes at work in the oceans means that the emergence of any 
maritime landscape ecological projects could be a long way in the future. 
3.4.5 The Human Dimension 
Although human influence on the landscape is implicit in landscape ecology, little 
consideration is given in the early principles to the ongoing relationship between people 
and the landscape. Humans appear to have been 'taken out of the equation' presumably 
because either landscape patterns and processes are more tangible concepts to deal with or 
because early landscape ecological studies took an overtly scientific approach to the 
discipline. 
The lack of socio/economic principles reflects the background and concerns of the first 
landscape ecologists, who were, on the whole, scientists rather than social scientists or 
planners. The criticism that landscape ecological plans have tended to ignore the effects of 
their implementation on the humans living and working in the landscape is a recurrent 
theme not only in landscape ecological literature but also in the research undertaken for 
this thesis. 
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3.4.5.1 Local Community Involvement 
Agger and Brandt (1984) advocate the development of an archival study of the changes 
in landscape in Denmark brought about as a result of changes in agricultural practices. 
Their main methodology is the study of old maps, aerial photographs, field surveys and 
interviews with the inhabitants and users of the landscapes. This direct involvement in the 
planning and management regimes by land users, i. e. those who will be most affected by 
the plans and therefore have the most influence in determining the success of their 
outcomes, is almost unique to the Scandinavian approach. The larger scale exercises in 
landscape ecology are characterised by a top down approach to implementation and only 
in smaller, more isolated projects (Makhzoumi, 1995; Shoshany et al, 1995) is the 
involvement of the local community an integral part of compiling landscape ecological 
plans. 
The analysis of the effects of agricultural change on biotopes in the landscape in the 
interstitial areas (Agger et at, 1981b) has led to the conclusion that the Danish landscape is 
becoming less heterogeneous and therefore losing important biotopes and thus 
biodiversity. Methods for dealing with these losses have been proposed by Bramsnaes 
(1991), who advocates the introduction of conditions to agricultural production, based on 
the carrying capacity of the land being fanned in respect of nature protection and other 
competing land use claims. 
3.4.5.2. Recreation studies 
This appears to be an area so far neglected by most landscape ecologists. Some recreation 
issues have been considered in landscape ecological projects, especially where the cultural 
approach is taken (Austad, et al 1991; Kontturi, 1986). More specifically, Van-der-Zee 
(1990) points out the complex relationships between landscape and recreation and 
proposes several approaches to analysing them including landscape assessment, impact 
analysis and spatial behaviour analysis. He advocates a multi-disciplinary approach, 
including social and economic as well as landscape and ecological implications of 
recreation in various areas. 
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3.4.6 Prescriptions for Change 
Only in 1995 does Forman start to introduce principles of a more prescriptive nature for 
landscape ecological planning which consider not only physical landscapes but regions 
designated by human interest (e. g. administrative units). He also recommends that: 
"Land containing humans is best arranged ecologically by aggregating land uses, 
yet maintaining small patches and corridors throughout developed areas ............ (Forman, 1995 p139). 
This approach has been criticised, however, for being too prescriptive whilst at the same 
time being too generalised for practical application (Hobbs, 1995). 
3.4.6.1 Applications of Landscape Eco]Qgy 
It is not until the early 1990s that examples of actual applications of landscape ecology 
begin to appear in the literature. As landscape ecology has moved from being a purely 
theoretical to a practical discipline, several types of use have emerged. The way in which 
landscape ecology is practised may vary according to country, but many of its current 
assumptions have a more general currency. 
Bell and Bell (1993), practising planners, argue strongly that landscape ecology should be 
used more to help in rural land use planning especially in those areas where agricultural 
land is being taken out of production because of the Common Agricultural Policy. They 
claim that the lack of agricultural land use planning and the systems of compensation 
available to British farmers mean that landscape ecology is not seen as an essential part of 
planning in Britain. The British planning system does not produce "planning so our 
grandchildren will thank us" (Bell, 1993, p34). Naveh (1991) goes further, and argues that 
the major challenge of landscape ecology is to develop a transdisciplinary metatheory for 
land use planning, management, conservation and restoration. 
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3.5 APPROACHES TO LANDSCAPE ECOLOGICAL MAPPING. 
The development of landscape ecology has closely mirrored the development of 
sophisticated techniques for the survey, analysis and mapping of landscapes. The large 
quantities of multi-scale data required for landscape ecological planning have not 
previously been readily available nor have the techniques and equipment existed to handle 
them. Stow (1993) lists the functions that can potentially be supported by a Geographical 
Information System (GIS). They include providing a database structure for storing and 
managing ecosystems data over large regions, enabling the aggregation and disaggregation 
of data between scales and the improvement of remote-sensing information-extraction 
capabilities. The ability of GISs to perform such sophisticated tasks at many different 
spatial scales has enabled landscape ecologists to produce accurate, viable plans at the 
landscape scale. 
The development of both remote sensing and computerised GIS in the last two decades 
has helped landscape ecologists accurately to examine and predict situations and changes 
at many scales, from individual patches of habitat to the interactions of landscapes across a 
whole country. Recent advances in imaging, both from satellite and aircraft have enabled 
landscape ecologists to gather accurate data not only over a large geographical area but 
also over a long time period, re-surveying the same landscape at different intervals. This 
has enabled the accurate assessment of such factors as landscape change and disturbance. 
This section looks at mapping and remote sensing techniques and the uses of GIS for 
modelling and management in landscape ecology. 
3.5.1 Mapping and Classification for Landscape Ecology. 
"Assessments of patterns of ecosystem structure and function are based on spatially 
distributed ecological data, which are necessarily recorded at a variety of spatial 
and temporal scales. These data, particularly those derived from remotely sensed 
images, may be more efficiently stored and more effectively analysed using a 
geographic information system (GIS)" (Risser and Tregowry, 1985). 
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"As landscape ecologists, the questions we need to ask about the landscape and the 
human impact upon it are complex and highly demanding of intellectual 
frameworks. The growth of the discipline has in recent years been stimulated by 
access to the new technologies for handling spatial information, which may help us 
to overcome some of the practical difficulties we face. " (Haines-Young, 1993 ). 
One of the fundamental features of landscape ecology is the use of large amounts of 
spatially related data, much of them in the form of mapped inputs and outputs. These data 
are used at all stages of landscape ecology: to determine the constituents of a landscape; to 
determine what conditions exist in a landscape; to assess the results of disturbance on an 
area; to study the use of habitat by various species; to produce models of various solutions 
to landscape ecological problems; to produce plans for reconstruction and management; 
and to monitor the effects of the implementation of landscape ecological solutions to land 
use problems. 
3.5.1.1 MaI212ing 
Mapping is often the first step taken by landscape ecologists both at the start of a project 
and at the introduction of landscape ecology into a new country or region. A database of 
features and conditions that already exist is essential for carrying out any landscape 
ecological studies. 
The mapping of biotic and abiotic features of a landscape may be done as straightforward 
registration of their position within a given landscape, a record of their relationship to 
other landscape elements, or may be used to classify landscape types and components. 
One of the first activities of Dutch landscape ecologists was to produce a landscape 
information system for the whole of the country (Burrough and De Veer, 1981; Van Gils, 
1989). This system has four working objectives: the development of mapping potential for 
basic landscape ecological data; the assessment of the susceptibility of landscape elements 
to interventions; the evaluation of areas' significance for nature conservation; and the 
production of vulnerability maps. Data were held at several scales, from individual 
habitats to entire landscapes (Canters et al, 1991), and have been used extensively in 
recent landscape ecological projects (Harms, Knaapen and Rademakers, 1993). A similar 
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approach was taken in the former Czechoslovakia, mapping the country at a scale of 
1: 100,000 using similar objectives to the Dutch (Miklos, 1989). This type of mapping is 
often termed ecogeographic mapping (Csorba, 1989,1991; Glavian, 1991) because of the 
type of data held. A step further on from simply mapping features in a landscape has been 
taken in Hungary and Germany where landscape maps have been produced to show 
fragmentation based on mathematical calculations of patch dynamics (Csorba, 1989,1991; 
Glavian, 1989). 
Various problems with this type of mapping have, however, been identified. Bunce (1981) 
emphasises the difficulty of assimilating information from different sources, in different 
formats and at different scales on to one map. Risser and Tregowry (1985) advocate the 
use of a computerised system to deal with what they term data of numerous and complex 
forms. Stow (1993) highlights the need not only for spatial but also temporal maps, to 
help fully to understand the processes at work in landscapes. Morris (1992) stresses the 
need for information technology to be used for landscape ecological mapping, as processes 
need to be studied at a landscape scale rather than the usual habitat or species scale. 
3.5.1.2 Landscape Classification 
The use of GIS for landscape ecological studies is becoming a popular means of coping 
with these problems and also to provide facilities for modelling. The use of computerised 
GIS also extends the ability of the landscape ecologist not only to map the landscape 
accurately but also to be able to classify it according to pre-determined criteria. This is 
usually the next step in landscape ecological methodology. As with methodologies, there 
appear to be many systems of landscape classification developed, depending on the 
country in which the classification has taken place. 
Various criteria are used for landscape classification, based not only on the country but 
also on the objectives of the individual landscape ecological project. One of the main 
classifications used is that of landscape stability. The Czechoslovakian projects that 
mapped the entire former country also included data used to produce maps based on the 
calculated vulnerability to external pressures of various landscapes. These maps reflected 
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both the current state of the landscapes, and the ability of their constituent components to 
withstand pressure and their proximity to perceived sources of pressure (Bucek and 
Lacina, 1992; Miklos, 1992). These maps have since forined the basis of the Slovak 
LANDEP system. A similar Russian system introduces criteria based on certain 
anthropogenic loading indices to produce a classification of land showing the relationships 
between land use, settlement and production technology (Kotlyakov et al, 1990). Finnish 
landscape ecologists have also used a system very similar to that of the Czechs and 
Slovaks to produce landscape classification maps. They have, however, introduced several 
other data-sets into their assessments, including land ownership, archaeological 
importance, aesthetic value and recreation importance (Kontturi, 1986,1990; Lyytikainen, 
1985; Vuorela, 1997). It could be argued that these additional criteria are more difficult to 
express in terms of mapped data but that they are no less valid as part of the landscape 
than purely ecological or geographical features (Baumgartner, 198 1). An ambitious project 
in land classification has been started in Russia. It aims to produce a classification system 
whereby reserve territories throughout the world can be mapped and classified according 
to a set of basic criteria (Romanova, Karpova and Artyukhov, 1991). Only 13 parameters 
have been set for classification and the outcomes so far, based on reserves in Europe, have 
been crude and coarse grained. 
Landscape classification based on an almost wholly ecological interpretation of features is 
adopted by many practitioners. Bastian (1990) outlines a landscape mapping system based 
on land use, presence and state of protected areas and the condition of environmental 
media. The criteria derived from these features include rarity, endangerment, diversity, 
isolation and ecological and protective value. A Russian project has focused on 
nidoornithocenoses studies for classifying and mapping an area solely on its ability to 
support various bird species (Kalivodova, Feriancova and Steffek, 1991). 
All these various ways of classifying and mapping land tend to ignore the landscape aspect 
of the areas studied. Various methods of landscape assessment have been pioneered, 
especially in Britain (Lloyd, 1992; Countryside Commission, 1988) and America (Zube, 
1980). The incorporation of landscape assessment into landscape ecological studies, 
however, appears to be minimal, as many studies classify the landscape in purely 
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ecological or geographical terms (which are easier to quantify and reproduce in mapped 
form). 
3.5.2 Remote Sensing 
The use of remote sensing in landscape ecological studies is becoming more widespread as 
more and more sophisticated data are available from both aerial and satellite photographs 
and the computer software to process them becomes more accessible. Antrop (1984) and 
Naveh and Lieberman (1984) argue that remote sensing enables the landscape ecologist to 
take a more horizontal view of a landscape, essential for obtaining an holistic perspective. 
Another benefit of using remotely sensed images is the large number of samples that can 
be obtained and the speed with which these samples can be interpreted and classified. This 
is especially beneficial when doing large habitat studies that may take many months to 
complete with ground based surveys (Griffiths et al, 1993; Walsh, Butler and Malanson, 
1998). This technique has been used to great effect in America where wandering herds of 
moose have been tracked and their effect on the surrounding forest habitat assessed 
(Johnston, Pastor and Naiman, 1993). 
One of the most effective uses of remote sensing by landscape ecologists has been that of 
determining landscape change. Several projects have been initiated which use remotely 
sensed images from different periods to analyse and interpret landscape changes over time. 
Many countries have been carrying out aerial photography surveys for many years and this 
archive information can greatly assist in understanding landscape change, at least in the 
short term (Ihse, 1984; Countryside Commission, 1990b). Belgian landscape ecologists 
have used images from the SPOT satellite to determine changes in corridors (e. g. 
hedgerow) and areal (e. g. grassland and crop type) features. Images obtained in 1987 will 
be compared with later data to determine the type and rate of hedgerow loss across 
Belgium and northern France (Gulnik et al, 1991; 1993). In Britain a mixture of satellite 
imagery and field studies are combining to produce the Countryside Information System 
(CIS) which will provide land use and ecological data for a number of different projects 
(Haines-Young, 1992; Bunce, 1993). 
55 
The drawbacks of using remotely sensed data are that the data have to be interpreted 
which leaves some room for human error. The scale and detail at which very small 
features are shown may not always be good enough for their use in a project and the 
amount of time taken to process the data and the costs of obtaining the data and the 
hardware and software to process it may not always be within the means of all landscape 
ecologists (Petch and Koleja, 1993; Huizing, 1984). 
3.5.3 Modelling 
The development of GIS and remote sensing has meant that landscape ecological studies 
can now develop beyond the realms purely of mapping and classifying landscapes and 
land use, to being able to produce models of their expected reaction to disturbance or 
management. Although still in its early stages, landscape ecological modelling is 
becoming increasingly popular as it gives the opportunity for several different scenarios to 
be tested for the same area. 
In North America, models have been used to produce several alternatives for a series of 
different landscapes. Ahem (1990,1991) uses GIS modelling to create options for a 
landscape that will support two indicator species (the otter Lutra canadensis and the fisher 
Martes pennawi). In Alaska, the effects of natural disturbance have been mapped and 
models produced to predict the likely outcomes of climate changes and vegetation 
recovery rates (Walker and Walker, 1991). Agricultural landscapes have been modelled to 
assist with the management of surface water in various parts of Canada. The ability of GIS 
to work at different scales has meant that the management plans produced at farm level 
can be modelled at larger scales to assess overall effects on water levels in the area 
(MacMillan, Furley and Healey, 1993). 
Land use and landscape change models are also starting to emerge. Aspinall (1993) 
strongly urges the use of modelling to predict the possible outcomes of policy changes on 
land use and landscape. He argues that the modelling process is two way. Not only can 
potential outcomes be modelled, but that information can be fed back to policy makers 
who could modify their policies to ameliorate the more adverse effects shown by the 
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model. He stresses the urgency of developing landscape and land use models for this 
purpose. Many of the projects that have so far only covered mapping and classification are 
now starting to use their data to model the effects of projected land use and landscape 
changes, especially those which have historic data on which to base predictions. 
Some of the most advanced models to date are the set of land use scenarios produced for 
the Central Open Space project in The Netherlands (Harms, Knaapen and Rademakers, 
1993). Here, four different scenarios, named after the species they most favour, were 
developed for the same area (see further explanation of four scenario model at 4.4.2). 
These models are now being used by planners to make the most informed decisions 
possible about the effects of their actions. Those involved in constructing the models, 
however, acknowledge that the final outcome may well be an amalgam of all of the 
scenarios which, in the long run, may not prove to be totally favourable to any of the 
indicator species used (Harms et al, 1994). 
3.6 APPROACHES TO LANDSCAPE ECOLOGICAL PLANNING. 
3.6.1 Curation. 
The curation of landscapes refers to the maintenance of traditional landscapes that are felt 
to have continuing ecological, historic or cultural values. Curation applications take two 
main forms: the preservation of the cultural landscape and land uses in the area in their 
present form to create a fon-n of 'living museum' that reflects landscapes and practices of 
the past; and the curation of protected areas to maintain them in their current form. 
Cultural landscape curation relies on the continuation of manually-based small scale 
agricultural systems. The threat to this traditional landscape by larger scale mechanised 
methods of fanning has led to the development of various projects aimed at encouraging 
traditional farming methods (e. g. Austad, Hague and Helle , 1993 (in Norway); Berglund, 
Malmer and Persson, 1991; Olsson, 1991 (in Sweden)) and defining the limits of 
agricultural production by reference to the carrying capacity of individual farm units 
(Bramsnaes 1991). 
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The role of protected areas in the landscape is a key feature of landscape ecology. Areas 
can be protected because of their landscape, ecological or cultural value and are often 
designated under nationally or internationally recognised legislation or agreements. Until 
recently, many protected areas have been designated and managed to protect the features 
contained within their boundaries although as early as 1972 it was observed that "it is 
highly important that parks should not be treated as isolated reserves, but as integral parts 
of the complex economic, social and ecological relationship of the area in which they 
exist" (Hartzog, 1972, p155-161). Landscape ecological theory now provides a framework 
in which this integration can take place. Shafer (1992) argues that the management of 
protected areas in isolation could adversely affect biodiversity: the area could become an 
isolated island subject to fluctuations in its native populations, and be in danger of species 
extinction because of the lack of patches within colonising distance. Newmark (1992) calls 
for the planning of protected areas to include linking corridors to external habitat patches 
and the creation of buffer zones around the sanctuary to enlarge the area of protection and 
lessen the effects of contacts with the surrounding areas. He, too, adheres to the theory that 
"many protected areas are too small to maintain long term viable populations of many of 
their resident species" (Newmark, 1992). Zube (1992) emphasises the role of protected 
areas in the cultural and economic landscapes within which they exist, as well as their 
ecological role. 
The application of this theory has, however, been slow to emerge, as the majority of 
protected areas have been planned in isolation and for many, connectivity and buffer zones 
may not now be possible. Yerena, Basico and Romero (1992) outline a scheme in 
Venezuela, Columbia and Brazil in which plans for protected areas are based on inter- 
linkage between them to provide for genetic flow within biological populations. The 
scheme is a tripartite one between the countries and is proving especially valuable for 
those areas that cross national boundaries, though the strategy has also been seen as a way 
of implementing national land use policies. This scheme may be workable because of the 
amount of land in the three countries that is still undeveloped and because many of the 
protected areas and their corridors are being planned de novo. 
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3.6.2 Landscape stabilisation. 
Perhaps the most ambitious plans so far for new landscapes using landscape ecological 
techniques have emerged from the Czech and Slovak Republics (see also 3.7.3). The 
ma ority of work done in the two countries concentrates on the conservation and creation 
of a network of biocentres and biocorridors; at national, regional and local levels. The 
existence of detailed surveys of biocentres and biocorridors; has enabled the emerging 
nations to use landscape ecological principles to frame their new conservation and 
planning legislation (Mimra, 1993, Kubes, 1996). 
In Slovakia this is seen as a network of protected areas, biologically and ecologically 
significant areas as yet unprotected by legislation, and existing stable landscape elements 
(Miklos, 1992). It has been called the "cross-sectorial convention which will be respected 
by all the sectors" (Miklos, 1993 p 43), a reference to the fact that this project aims to form 
the core of land use decision-making processes in the two countries. 
3.6.3 New Landscapes. 
One of the most exciting areas for the application of landscape ecology is that of planning 
and managing new landscapes. The chance to create new, or to re-create, landscapes has 
emerged only recently as a result of several factors. A surplus of farmland resulting from 
measures to combat overproduction in the Common Agricultural Policy of the European 
Union has led to the potential for large tracts of agricultural land to be returned to their 
former state or be used for other land uses. A growing awareness of the value of wooded 
landscapes and a recognition of the extent to which they have disappeared, especially in 
Europe, has led to various forests being created or extended (e. g. the new National Forest 
in England, the Randstatgroenstructuur in the Netherlands). The reclamation of land 
previously exploited for minerals, especially in Eastern Europe provides an excellent 
opportunity for recreating old landscapes or creating entirely new ones which did not exist 
on the sites before they were worked. The growing awareness of the need to increase and 
maintain biodiversity on a world-wide scale has led to several initiatives at local, national 
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and international levels to create new landscapes which encourage biodiversity and link up 
habitat patches. 
In the Netherlands, the Randstad (or Central Open Space) project aims to create a new 
landscape using surplus agricultural land, based on plans for nature conservation and 
recreation (see also 3.7.1). The methodology entails computer models producing 
alternative land use options according to a set of variable objectives. The aim of the 
project, based on a 10% nature conservation land use, is to produce integrated land use 
throughout the project area by the use of land use zoning and, in some areas, the 
reintroduction of locally extinct species. 
Although recognition of landscape ecology has been relatively recent in the US, its 
development has been rapid. It has moved very quickly from a purely theoretical and data- 
gathering exercise to a foundation for land use and management plans. The extensive 
open space system (EOSS) proposed in Massachusetts by Ahem (1990,1991) centres its 
basic plan on the creation and conservation of habitat suitable for two indicator species 
(the North American otter Lutra canadensis and the fisher Martes pennanti). Although 
primarily an ecological plan, Ahem does acknowledge the wider scope of landscape 
ecology (i. e. human impact on and involvement in the plans) and he considers that the 
planning process should "explicitly address the importance of spatial landscape 
configurations and set guidelines for modification to accommodate human use" (Ahern, 
1991, p143). 
3.6.4 The management of commercial landscapes. 
The main practical use of landscape ecology in France is the study and identification of 
landscape structure (see also 3.7.5) and the influence of agriculture, past, present and 
future on landscape. Studies of landscape change related to decisions made by farmers 
(Benoit, 1984; Baudry et al 1996) and historic changes in landscape structure, especially 
hedgerow loss (Baudry and Burel, 1992; Baudry, 1993), have led to the production of 
principles for the guidance of remembrement, that is the restructuring of farm holdings 
(Burel, 1984). 
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Many landscape ecologists have addressed the problems of forestry and woodland 
management and planning. (e. g. Angelstam, 1992a.; Johnston, Pastor and Naiman, 1993; 
Lavers, Haines-Young and Avery, 1993; Peterken, Baldock and Hampson, 1995). Diaz 
and Apostol (1992) propose an eight step approach for North American forests, whilst 
Edenius and Elmberg, (1996) compare the effects of various felling patterns in commercial 
forests with natural patterns of forest development, recommending a mixture of patch 
sizes, age and species composition as an optimum solution to forestry fragmentation. 
3.6.5 Compensation and Restoration. 
Compensation areas are being used increasingly, especially in Germany, Belgium and the 
Netherlands, to recreate landscape, habitat and species destroyed or damaged by 
development. In this sense, landscape ecology is a tool of sustainability planning, helping 
to replenish stocks of 'constant' natural capital. This practice, however, has caused some 
controversy amongst landscape ecologists. Lecke et al (1988) stress the view that it is 
becoming a strongly held belief that "one only has to spend enough money on 
compensation measures in order to be free to go through with all kinds of building projects 
without restrictions" (Lecke et al, 1988, p208). Although the work accomplished in these 
compensation areas involves the reconstruction of habitat lost through development and 
the transplanting of key fauna from the lost habitats, many commentators emphasise that 
some habitats cannot be satisfactorily reconstructed nor can some species be safely 
transplanted (Lecke, et al, 1988; Kundel, 1990). The role of the landscape ecologist, they 
argue, should be to emphasise and attempt to ameliorate the impact of the original 
development rather than merely accepting that the habitat and species destroyed could be 
created elsewhere. 
The use of landscape ecological planning for the reconstruction of degraded land is 
becoming increasingly popular. Not only does the method provide for the ecologically 
based design of new areas but it can also provide models for recreation and other 
development scenarios for the area. The potential for landscape ecology to provide 
integrated plans for these areas, which have previously been returned to forestry or 
intensive agriculture is being increasingly explored especially in Eastern Europe (e. g. Stys, 
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1992; Tichy, 1992; Bejcek, Stastny and Zima, 1992) where it is considered as a valuable 
tool in ameliorating some of the worst excesses of the past. 
3.6.6 Speciflc Landscape Elements 
These applications seek to recommend a landscape ecological approach to the planning 
and management of existing or proposed landscape elements. In each case, the landscape 
element is human influenced and landscape ecologists are seeking to ensure that the future 
effect of human influence is as beneficial to the landscape element and to the surrounding 
landscape as possible. It is perhaps easier to approach the application of landscape ecology 
throughout the planning and management of specific landscape elements than in any other 
context. There are in landscape ecological literature, therefore, several examples of the 
application of theoretical principles to the planning and management of these features. 
3.6.6.1 ForestsfWoodland 
Forests and woodlands are easily identifiable, discrete landscape elements with their own 
characteristic ecology and effects on the surrounding landscape matrix. They can also 
represent a valuable economic, environmental, recreational and aesthetic resource which in 
many countries is exploited to the full. 
At a strategic level, Indicative Forestry Strategies prepared by local authorities in Britain 
offer the potential for the application of landscape ecological principles. So far, only one 
of the strategies undertaken in England has used landscape ecological techniques (amongst 
others) in its preparation (Staffordshire County Council, 1995) and this has been well 
received by the Forestry Commission who have called for other strategies to be produced. 
3.6,6.2. Greenways 
Most prevalent in the US, the idea of linking habitat patches by establishing linear, often 
multifunctional, landscape features is gaining currency in many countries. Although 
greenways have existed in many forms for a number of years, their main focus has been as 
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recreational routes. Smith and Hellmund (1993) advocate the use of landscape ecology to 
plan greenways and so to increase their multi-functional role in the landscape (see fuller 
discussion of greenways in 4.4.3). 
3.6.6.3. Water Bodies 
Although water bodies are very identifiable habitat patches in a landscape, their 
management and planning using landscape ecological techniques is less well developed 
than that of forests and woodlands. Much research has been undertaken into the 
functioning of hydrological systems in the landscape but this has for the most part focused 
on rivers. 
Attempts have been made in Canada to implement the findings of a model predicting the 
effects of the drainage and consolidation of surface water bodies on the agricultural 
landscape (MacMillan et al, 1993). The GIS based example models the annual creation of 
ephemeral water bodies caused by snow melt and heavy precipitation in Alberta. The 
existence of these water bodies is seen as a limiting factor to efficient agricultural practices 
and the model seeks to assess the effects of removing these features from the landscape. 
the model is now being implemented prior to its actual use in providing advice to farmers. 
Landscape ecological techniques are mostly adopted in this area for the establishment and 
conservation of small water bodies such as agricultural ponds and small recreational water 
bodies. Kundel (1990) outlines the plans produced for small water bodies as part of the 
German compensation schemes. 
3.6.7 The Application of Landscape Ecology 
Whilst the possible practical applications of landscape ecology are growing, several notes 
of caution have been sounded about how these applications are put into practice. Avery 
(1993) emphasises the possible conflict of objectives when plans are formulated. If the 
plans are based on purely ecological objectives, the measures taken to effect the 
conservation and protection of targeted species and habitats may be detrimental to other 
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species or habitats. The ecological objectives may also be in conflict with social or 
economic policies for the area. 
An accurate, extensive and up to date database of ecological, geographical and land use 
data is essential before any analysis or planning can begin. Wiken, Thie and Lacate 
(1981) outline the Canadian system of Ecological Land Survey and emphasise the 
importance of land being viewed holistically and 'as an ecosystem of which man is a part 
and upon which he depends for his quality of life' (Wiken, Thie and Lacate, 198 1, pp 150). 
Although the problems of integrating data from various sources for landscape ecological 
planning has been highlighted (Bunce, 1981), its importance cannot be denied. The 
emphasis in many studies undertaken so far has been on ecological planning and 
Baumgartner (1981) emphasises the need for data on visual and aesthetic elements to be 
included in landscape ecological planning. 
Landscape ecological plans, whilst being a valuable tool for decision making, should not 
necessarily be regarded as providing the definitive answer to a problem. Menting; (1988) 
advocates the use of landscape ecological plans to provide a variety of solutions to a 
problem and acknowledges that the final solution should be chosen on the basis of 
priorities by planners who were not necessarily involved in the scientific planning process. 
Hanns, Knaapen and Rademakers (1993) acknowledge that the final plan for the Randstad 
area will probably be an amalgamation of the four plans put forward for consideration. 
Many of the landscape ecological plans so far developed concentrate on ecological 
objectives which involve establishing protected areas of one kind or another in which 
human activity is restricted. One of the strengths of landscape ecology is that it claims to 
work with not only ecological issues and concerns but also human ones. This would 
suggest an integrated rather than restrictive approach to landscape ecological planning. 
Hall (1991) goes so far as to suggest that landscape ecology and what she terms 'human 
ecology' should be fully integrated to redefine functionalism in planning. Although this 
appears to be steering landscape ecology into an area for which it may not be totally 
suited, the issue of integrating ecology, landscape and human geography within the 
discipline deserves further attention. 
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3.7 DISTINCTIVE SCHOOLS OF LANDSCAPE ECOLOGY AND ITS 
APPLICATIONS. 
Although there are many common approaches to the practice of landscape ecology, and 
much information is shared, the subject has developed in ways distinctive to its particular 
country of origin. As landscape ecology has developed, different objectives and physical 
conditions (and political ideologies) have meant that various approaches have gained 
favour. Whether one is better than the others is debatable, and it is likely that a 
convergence of schools of thought will occur in the future with some variation reflecting 
local geographical and administrative conditions. Many countries into which landscape 
ecology is only now being introduced are aligning themselves with one or other of the 
established schools of landscape ecology and are seeking help and information from the 
appropriate countries. 
Thus, emphasis and objectives do seem to be related to the country or region in which they 
are being practised. This section therefore deals with variations in approach according to 
geographical location, looking at the countries or regions from which the different 
approaches have emanated. It will focus mostly on practical methodologies rather than 
more conceptual theory although there will, of necessity, be references to purely 
theoretical work. 
3.7.1 The Dutch school. 
The tradition of landscape planning in The Netherlands is one of innovation and creativity 
(both in the physical and artistic senses of the word). The Netherlands has been described 
as ...... the experimental garden where landscape ecology developed very fast as an applied 
science ....... (Vos and Opdam, 1993). Whilst its claims to be an 'applied science' may be a 
little premature, in the Netherlands this young discipline has been put through its paces as 
an applied as well as a theoretical tool. The tradition of creating or reclaiming new land 
ensures that landscape ecologists are also being involved in the design and management 
of areas reclaimed not only from the sea but also from the reversion of agriculture (Doing, 
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1997). This has meant that Dutch landscape planners have not necessarily been 
constrained by issues of previous or traditional land use for many of their rural areas. 
Whilst process studies have focused on hydrological dynamics, the best developed studies, 
and those which typify the Dutch approach, emphasise strong ecological patterns in the 
landscape. These studies of landscape pattern, such as the Central Open Space (Hanns, 
Fadon and Jongman, 1993) and Gelderse Poort project (Harms, 1994) advocate the use of 
spatially based scenarios producing plans for 'nature restoration'. This approach is 
discussed further in Chapter 4. The ultimate objective for the Dutch projects is integration 
into a wider European network of core ecologically valuable areas, dispersal corridors and 
buffer zones (EECONET). 
3.7.2 The American school. 
Landscape ecology in the US is characterised by the diversity of studies being undertaken 
by theorists and practitioners. The size and diversity of habitat (both in quality and 
quantity) of the country has enabled both pattern and process studies to take place at a 
large scale in natural, semi natural and disturbed landscapes. This has led to American 
landscape ecologists being able not only to use 'natural' areas as sources of data to assess 
the mechanics of landscape structure, but also to use landscape ecology to predict the 
outcome of human interference on such areas and plan for their management before they 
are affected (Mladenoff et al, 1993; Freidman and Zube, 1993; Flather and Sauer, 1996). 
US landscape ecologists have been at the forefront of attempting to 'interpret! landscape 
ecology into a set of principles (e. g. Risser, 1984,1987; Forman and Godron, 1986; 
Forman, 1995). The 'accessibility' of US landscape ecological literature is also 
characteristic of the discipline in America. Both manuals on forestry planning (Diaz and 
Apostol, 1992) and ecological greenway design (Smith and Hellmund, 1993) are aimed at 
land use planners with no previous knowledge of landscape ecology. The lack of overtly 
technical language and the use of much diagrammatic and case study material make both 
texts both understandable and useful to planners and managers. 
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Landscape ecological application in America is characterised by the increasing use of 
techniques for the planning and management of specific landscape features. Although the 
majority of applications are designed for large scale implementation, they are also relevant 
to smaller scale projects and have provided some of the pioneering work in landscape 
ecological application. 
3.7.3 The Czech/Slovak school. 
Although now two separate countries, the schools of landscape ecology in the Czech 
republic and Slovakia have their roots in a time when they were united. The two schools 
have developed along the same lines since the split into two countries and much 
knowledge and expertise is still shared. 
The Czech/Slovak approach to theoretical landscape ecology is characterised by the large 
scale mapping and data gathering projects which were undertaken during the 1970s and 
1980s and by creation of a series of indices denoting the 'landscape ecological value' of 
landscape elements to be used in landscape planning. 
The Czech/Slovak approach to application is characterised by the national approach of 
achieving landscape 'stability' (Bucek and Lacina, 1992; Miklos,, 1992; Kubes, 1996). 
Based on the analysis of landscape pattern and the application of the landscape ecological 
value indices, landscape plans have been fonnulated for both countries at local, regional 
and national scales. All landscape ecological projects carried out in the two countries are 
now linked to the objectives of these plans and they have been enshrined in the legislation 
of both republics. 
3.7.4 The Scandinavian school. 
The Scandinavian approach is based on the concept of cultural landscapes and, as such, 
seeks to look at landscapes primarily in terms of how they have been shaped by human 
influence over time. This emphasis on the historical nature of landscapes leads to a 
broader approach to methodology than that found in many other countries. 
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The Scandinavian countries are some of the last areas in Europe to retain significant 
pockets of traditional farming methods. This may well be because much of the terrain and 
climate of these countries is not, on the whole, conducive to intensive farming. The 
traditional way of farming is, however, disappearing from many areas (Agger and Brandt, 
1984; Balciauskas and Angelstam, 1993; Lapka and Cudlinova, 1996; Skanes, 1997) and 
the need to monitor the effect of this on the landscape is recognised as a priority. 
As a result, the Scandinavian approach to landscape ecology is characterised by the 
development of 'cultural' applications and creation of theory and application in tandem. 
Many of the projects which have added to landscape ecological theory have been initiated 
in response to 'real' land use problems and their outcomes have been implemented at local 
and national levels. The main emphasis of the Scandinavian school is on pattern rather 
than process with both cultural and ecological elements of landscape plans being accorded 
equal importance. 
3.7.5 The French/Belgian school. 
In common with many Western European countries, the landscapes of France and Belgium 
have experienced extensive modification though agriculture and development. Here, 
approaches are largely based on studies of the causes and effects of fragmentation in 
agricultural landscapes and have emphasised both pattern and process. Research in the two 
countries has focused on the processes and functions inherent in fragmented, small scale 
agricultural landscapes, especially in hedgerow functionality and usage (e. g. Baudry and 
Burel, 1992; Lefeuvre, 1993). Later theoretical developments, especially in France, have 
encompassed the concepts of understanding landscape process through reference to 
agricultural practices and changes in patterns of agriculture (Thenail and Baudry, 1995). 
This has led to the development of social science based research techniques including 
historical, economic and cultural analysis of landscape processes. 
The French/Belgian approach to application is characterised by the remembrement 
projects being conducted throughout the two countries (see 3.6.4 above). The focus of 
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application in the two countries is the effect on the landscape of the consolidation of small 
scale fanning units and the amelioration of the more damaging effects. 
3.7.6 The German School. 
Gennany considers itself to be the birthplace of landscape ecology. Since Troll first 
advocated the concept in the 1930s, however, the Gennan approach to landscape ecology 
has been characterised by its slow progression from theory to application. 
Prior to 1990, when unification took place, West German landscape ecology was mainly 
concerned with the development of overall landscape ecological theory in terms of its 
themes and concepts and the study of pattern and process in specific geographical areas. In 
East Germany, the pattern of other eastern European countries was followed i. e. 
emphasising; the importance of mapping and classifying the existing landscape resource. 
Since unification, this theoretical work has continued alongside research aimed to find 
solutions to help ameliorate some of the worst environmental problems of the old East 
Germany. 
The German approach to landscape ecological application is characterised by the use of 
the discipline to develop compensation areas for development schemes and for conducting 
Environmental Impact Assessments (EIAs). 
3.8 OUTCOMES OF THE LITERATURE REVIEW. 
As noted at the outset, this chapter aimed both to review formative literature and to 
unravel the complex international debates which have led to the uneven spatial 
development of theories and practices in landscape ecology. The themes and variations 
extracted from this exploration can now start to form the basis for answering questions 
about the transferability of international experience to the UK context. 
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3.8.1 Clear and consistent principles. 
Table 3.1 above indicates the principles of the discipline that have been articulated by 
various commentators during the past two decades . Although there are four sets of 
principles, further analysis of them indicates them to be generally cumulative as the 
discipline has developed. There is, therefore, little if any disagreement between the 
commentators about the essential nature of these principles. These axioms are also widely 
accepted by landscape ecologists, both theorists and practitioners, as forming the basis of 
the discipline. 
The few areas of disagreement between landscape ecologists arise mainly as a result of 
what some see as a lack of scientific rigour behind certain key themes (e. g. connectivity 
and connectedness, landscape stability/equilibrium). These perceived weaknesses in the 
discipline, however, do not appear to invalidate landscape ecology or detract from its 
potential applications. The generally accepted solution to the problem of the robustness of 
the scientific basis for the discipline is the continued exploration of its validity through 
implementation and experimentation. 
3.8.2 Potential for landscape planning. 
To be regarded as a viable tool for producing robust and effective landscape scale plans, 
landscape ecology has to prove its potential for addressing 'real world' land use problems. 
The more recent literature in this review indicates the increasing number of applications of 
landscape ecology to landscape planning in different countries. The techniques to provide, 
large scale planning for the wider countryside are constantly being developed as the 
discipline progresses. The development of GIS has provided landscape ecologists with the 
equipment with which to collect and analyse data at the landscape scale thus enabling 
them to identify and assess the effects of geographically extensive processes. This 
increased awareness and understanding of patterns and processes at the landscape scale is 
being reflected by the production of accurate, viable landscape plans aimed at providing 
realistic solutions to land use planning problems. 
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3.9 CONCLUSION 
The relative youthfulness of landscape ecology as a planning tool would infer a lack of 
applied and evaluated approaches to its implementation. This, in part, is borne out by the 
literature, a larger proportion of published material dealing with theory rather than with 
application. Analysis of the literature also reveals, however, a number of approaches to the 
application of landscape ecology which are being or have already been implemented. 
Many of these approaches display a definable methodology which, whilst being designed 
for a specific project with its own objectives, may have the potential to be effective in 
other contexts and at other scales. 
The major approaches currently developing in Europe and the USA have been identified in 
this review. The next chapter examines their characteristics and assesses their strengths 
and weaknesses in more detail before outlining the selection process of three of them for 
testing within the British context. 
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CHAPTER 4- APPROACHES TO LANDSCAPE ECOLOGICAL PLANNING 
4.1 INTRODUCTION. 
The previous chapter explored the international literature of landscape ecology, discussing 
its main themes and issues. It identified several approaches to the application of landscape 
ecology currently practised around the world. This chapter explores these applications 
further, identifying their nature, methodologies, data requirements and characteristic 
outputs. A small number is then selected for possible transfer to the British planning 
context, and further attention is given to these methodologies, data needs and products. 
4.2 EXAMPLES OF THE APPLICATIONS OF THE PRINCIPAL APPROACHES. 
To answer the main research question of this study (Are different approaches to landscape 
ecological planning transferable to situations other than the ones for which they were 
originally designed and can these approaches usefully inform British landscape 
planning? ) the different approaches identified have to be analysed, examples of them 
explored and several selected to test their validity in the British context. To this end, this 
section revisits the approaches to the application of landscape ecology identified in the 
previous chapter and describes examples of their application. 
Six main applications were identified from the review of literature. They range from large 
scale national strategies to small scale plans based on specific landscape elements. 
Although each may be used for projects in more than one country and several approaches 
may be used for different projects in the same country, the approaches are often 
characterised by the country in which they were first developed and applied. They were 
identified as such by examining their nature from the available literature and determining 
their main characteristics, the scale at which they were designed to work and identifying 
their inherent strengths and weaknesses. 
Each approach was then analysed. In order to compare the approaches, which were all 
designed to meet different objectives in different countries, the construction of an 
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analytical framework was necessary. The framework for this analysis is further described 
later in this chapter (see 4.3.2). 
4.2.1 Curation. 
The curation approach is based on the concept of cultural landscapes and, as such, seeks to 
look at landscapes primarily in terms of how they have been shaped by human influence 
over time. This emphasis on the historical nature of landscapes leads to a broader 
methodology than is found in many other countries. 
The Scandinavian countries are some of the last areas in Western Europe to retain 
traditional farming methods in many areas. This may well be because much of the terrain 
and climate of these countries is not, on the whole, conducive to intensive fanning 
methods. The traditional way of fanning is, however, disappearing from many areas 
(Agger and Brandt, 1984; Balciauskas and Angelstam, 1993; Lapka and Cudlinova, 1996) 
and the need to monitor the effect of this on the landscape is recognised as a priority. 
An approach to landscape categorisation is advocated in the study of Sogn og Fjordane 
area of Norway (Austad, Hague and Helle, 1993) (Fig. 4.1) where cultural as well as 
ecological and geographical components of the landscape have been mapped and 
classified. Swedish landscape ecologists, also taking a cultural perspective, have used 
historical data going back over 6000 years to analyse changes in society and landscape in 
their country. The Ystad project (Berglund, 1991) ran for eight years, concentrating on an 
area in Southern Sweden and producing a representation of the changes in culture and 
landscape in the area. 
The cultural approach to landscape ecology has also spread to Lithuania, where landscape 
ecological surveys are currently being carried out in collaboration with Sweden, and to 
Latvia, where studies of the 'humanistic value' of landscape are being added to biological 
and geographical studies conducted during the post-war Soviet occupation of the country 
(Krauklis, 1993). 
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Sogn oa Fjordane. Norway 
Objectives: To identify typical examples of cultural landscape and human influenced vegetation types in 
each of the 26 municipalities in the county of Sogn og Fjordane; to produce proposals for management 
regimes to maintain these landscapes; to draw up conservation plans for selected areas. 
Methods: Compilation of an inventory of historical cultural landscapes and human-influenced vegetation 
types for each municipality leading to the selection of between 14 and 21 'type' areas in each municipality 
representing typical 'authentic' areas run on traditional lines. 
Results: Identification of four main landscape types: 
The Coastal Strip Generally treeless, dominated by heaths, meadows, peat bogs and pastures. 
Strongly influenced by fishing, agriculture and trade. 
The Fjord Districts Sheltered landscape along the arms of the fjords. Extensive forests - mostly 
deciduous. Fishing important but agriculture becomes increasingly important 
further inland. 
The Valleys and Open, inland districts. River and lake fishing and hunting. Hill farms with 
Lowland Plains extensive outfield areas and mountain grazing. 
The Mountain Areas Traditional surnmer farms. Seasonal variations in settlement and use. 
Identification of eight main categories of cultural landscapes and human-influenced vegetation types. 
1. Integrated cultural landscapes, farms and cotter's farms. 
2. Integrated cultural landscapes, hill farms and summer farms. 
3. Pollarded trees and woodland. 
4. Woodland pastures and coppiced woodland. 
5. Pastures. 
6. Hay meadows and wooded hay meadows. 
7. Heaths and peat boglands. 
8. Important man-made structures in the traditional cultural landscape. 
Application of results: 
Management plans produced by several municipalities for the areas identified. 
Trial areas established for the management of several of the identified landscapes. 
Results incorporated into recreation management plans in several areas. 
Results being reviewed at national level with a view to using them to target farming subsidies. 
Staring point for the identification of further research. 
Source: Based on Austad et al (1993). 
Figure 4.1 Example of the Scandinavian Approach. 
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4.2.2 Landscape stabilisation. 
The Eastern European approach to landscape ecology and the methodology used by many 
of the former Eastern bloc countries is characterised by work in the Czech and Slovak 
Republics. Here, landscape ecology is practised at a national as well as at a regional and 
local scale with plans being constructed for the countries as a whole. The main emphasis 
of the Czech and Slovak national plans are to maintain and, where necessary, create 
landscape stability (Bucek and Lacina, 1992; Miklos, 1992). The existence of detailed 
surveys of biocentres and biocorridors has enabled the emerging nations to use landscape 
ecological principles to frame their new conservation and planning legislation (Mimra, 
1993). 
The Czech/Slovak definition of stability in landscape terms focuses on the ability of a 
stable landscape to remain unaltered or to be able quickly to regenerate under after being 
affected by hostile external factors (both natural and anthropogenic) (Miklos, 1992). 
Stable landscapes are those which still maintain a natural or semi- natural state and can be 
natural or managed. They are characterised as ecosystems such as forest, botanically rich 
grassland and hedgerows (Petch and Koleja, 1993). The basic premise is to identify those 
elements in the landscape that are inherently stable or unstable. Once this task has been 
completed, maps are produced at national, regional and local levels identifying these 
elements, and the second phase of the process is started. This involves determining, again 
at national, regional and local levels, a network of stable landscape elements to act as 
'biocentres' and 'biocorridors'. Once gaps in the existing network have been identified, 
plans are produced showing where stable landscape elements should be created or 
rehabilitated to complete the network (Fig. 4.2). 
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Land use planning in the territory of Bratislava 
Objectives: To use land use planning of the areas adjoining the urban area of Bratislava to ameliorate the 
problems of environmental hygiene and natural resource protection caused by the development of the city of 
Bratislava. 
Methods: Evaluation and classification of the ecological quality of the existing landscape including the 
identification of existing biocentres and biocorridors; identification of the areas where action is required to 
complete the network of biocentres and biocorridors. The main areas focused on for the evaluation were: 
environmental hygiene - in relation to existing land use 
landscape ecological significance of vegetation, arable land and the built up area 
the degree of soil resistance to polluting substances 
the landscape ecological stability of the existing landscape. 
The work has all been theoretical, using existing land use data and various formulae (discussed in chapter 3) 
to determine the optimal use of land to achieve landscape stability. 
Results: 
1. Assessment of the ecological stability of the landscape of the territory of Bratislava (Fig. 4.3. ) 
2. Proposals for the ecologically optimum use of existing farmland (Fig. 4.4. ) 
3. Proposal for the territorial system of ecological stability for the area (Fig. 4.5. ) 
Applications of the results: The results are being used by the City Planning Department of Bratislava to help 
their decision making in drawing up development plans for the city and its surrounding areas. The study has 
highlighted the most vulnerable areas in terms of current land use as well as the areas in which a change in 
land use could facilitate a change in environmental hygiene for the city. Although the plans are currently 
being developed, it is thought unlikely that they will be implemented in the near future due to lack of 
resources. 
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Source: Kozova and Kalivodova (1992). 
Fig. 4.3 Stability of existing landscape elements in the Territory of Bratislava. 
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Fig. 4.4 Proposals for land use in the agricultural area with reference to the environ! nental hygiene function 
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Source: Kozova and Kalivodova (1992). 
Fig. 4.5 Proposals for land use to optimise ecological stability in the territory of Bratislava 
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4.2.3 Creation of new landscapes. 
The concept of the creation of new landscapes is epitomised by the Dutch school of 
landscape ecology. Examples of landscape ecology being integrated into land use planning 
are apparent in the Dutch Nature Policy Plan (Ministerie van Landbouw, 1990), which has 
allocated a total area of 50 000 Ha. in the country for nature conservation. The majority of 
this land is to be land taken out of agricultural production as it is considered to be surplus 
to requirement (Smeets, 1993). The Dutch government has considered the use of 
redundant farm land throughout the European Union (Scientific Council for Government 
Policy in the Netherlands, 1992), where it predicts that at least 30% of the hectareage of 
currently productive land will be withdrawn from production by the year 2015. Landscape 
ecologists were prominent in the production of the report and its associated planning 
processes. 
The main Dutch approach is, however, based mainly on landscape pattern. Using a series 
of spatially determined scenarios, plans for 'nature restoration, are being formulated for 
several areas of the country (Hanns, 1994; Harms and Reijen, 1995). The scenario 
approach is described later in this chapter, and following chapters (Fig. 4.6). 
The Dutch are now also attempting to widen their scope for landscape ecological models 
and data to encompass a Europe-wide system of data collection, interpretation and 
landscape management. 1n producing a computerised decision support system (based on 
COSMO), they hope to be able to help other policy- and decision-makers to reach 
informed decisions on the implementation of landscape ecological projects (Harms, Fadon 
and Jongman, 1993). 
4.2.4 Management of commercial landscapes. 
4,2.4.1 The French Approach. 
The view of landscape ecology most prevalent in France is that, given the impact of 
intensive agriculture, efforts should be made to understand the effects of farming on 
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landscape structure. Studies seek not only to understand the ecological processes affecting 
landscape structure but also how agricultural practices impact on landscape pattern and 
process (Thenail and Baudry, 1995; Lefeuvre, 1993) (Fig. 4.8. ). 
Much of the French approach to landscape ecology is linked to the programme of 
'remembrement' which aims to link agricultural holdings into larger units, though it often 
results in the further fragmentation of the agricultural landscape (Fig. 4.8). Deffontaines 
and Baudry believe however that "ecological studies, alone, do not permit a clear 
understanding of either species distribution of physical fluxes" and they call for scientists 
to establish "ecological and agricultural models of landscapes that are linked with the 
visual information obtained when looking at landscapes" (Deffontaines and Baudry, 1993, 
p 24). This visual aspect is one which appears to be lacking in some of the other purely 
ecological approaches to landscape ecology adopted in other countries. 
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The Central Open Space Project (hietherlanda) 
Objectives: To produce alternative options for nature restoration in the Central Open Space area of Holland 
in accordance with the Dutch national Nature Policy Plan. 
Methods: Development of four ecological objectives and their spatial strategies for land use in the area 
based on different management regimes. Definition of four scenarios based on the different ecological 
objectives and spatial strategies (Fig. 4.7, and Table 4.1). Translation of each of the scenarios into target 
vegetations. Evaluation of the viability of each scenario in relation to the existing physiotopes using a 
computer based model. Evaluation of the effects of establishing each scenario on vegetation and fauna at 10, 
30 and 100 year intervals (see Table 4.2). 
Results. Each scenario - 'godwit', 'otter, 'elle and'harrier' - provides different results over time and favours 
different species (Table 4.3). 'Godwit' favours a variety of smaller mammals and meadowland bird 
communities whilst wetland species will show little, if any, benefit. 'Otter' improves the situation for the 
dispersal of otter populations but is no more beneficial in terms of habitat creation for other wetland species 
than any of the other scenarios. It does however improve habitat for woodland populations. 'Elle will have 
positive results for a limited number of species. It will favour mainly those species who need dense, marshy 
forest conditions interspersed with wet, peaty grassland. It does not favour species requiring dry forest or 
park-like conditions. 'Harrier' will benefit the majority of groups by potentially increasing the amount of 
habitat available for them. The only species which will suffer a loss of habitat will be meadow birds. 
'Godwit' and 'Otter' would take the shortest time to achieve the higher proportion of their target vegetation. 
Applications of the results. Although this particular study has been conducted mainly as an academic 
exercise, it has been adapted to produce land use plans for other areas of the country which are currently 
being implemented. The results of the creation of the four scenarios provides land use planners with 
increased information about the possible outcomes of their decisions. The scenarios are not mutually 
exclusive and where this method is being applied, a mixture of all four scenarios is seen as providing the 
optimum solution. 
Scenario Ecological objective Spatial strategy 
GODWIT Variety of ecosystems Integration and zoning 
of land use 
OTTER Improvement of dispersal Development of 
corridors and networks 
ELK Self-sustaining ecosystems Segregation of land use 
HARRIER Variety of ecosystems Segregation of land use 
and optimal site 
selection 
Table 4.1 Ecological objectives and spatial strategies of the Dutch'four scenario' approach 
Source: Harms, Knappen and Rademakers (1993). 








































0 16 4 1 9 
<10 37 20 5 10 
10-30 10 16 0 12 
30-100 30 29 50 50 
>100 2 29 44 14 
Amount not achieved 5 2 0 5 
Table 4.2 Development time of the scenarios showing the percentage of the target vegetation reached at 
each time stage. 
Source: Harms, Knappen and Rademakers (1993). 
Biotope GODWIT OTTER ELK HARRIER 
Small home range 
Open water ++ + 
Grassland ++ 
Marsh/reed + + + 
Park-like .. + 4+ 
Forest +-++ 
Large home range 












++ Very favourable 
... Extremely favourable 
i! ii Optimum conditions 
Table 4.3 Effects of each of the scenarios on bird and mammal habitats according to home range size. 
Source: Harms, Knappen and Rademakers (1993). 
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The management of rural hedgerow networks in Brittany. Western France. 
Objectives: To ameliorate the environmental problems produced by the degradation of the hedgerow 
network due to the practice of remembrement in Western France. 




Fig. 4.9 Rural property boundaries before and after remembrement in Camp6n6ac (Morbihan) (Burel, 1984). 
Methods: Evaluation of the windbreak and erosion effects and the biological richness of the existing 
hedgerow network by examining each extant hedgerow. Evaluation of the existing hedgerow network in 
relation to the functionality of the surrounding landscape (connectedness). 
Results: Two types of hedgerow network were identified -a dense, highly connected network and a network 
with many breaks and large field sizes (Fig. 4.10). Landscape design proposals were produced based on the 
state of the existing network taking into account agricultural, ecological, sociological and economic 
constraints. Network to perform functions of windbreak, anti erosion and, in conjunction with existing 





Fig. 4.10 Representation of the two types of hedgerow network identified in Brittany (Burel, 1984). 
Application of results: The methodology is widely used for remembrement projects throughout France at 
municipality level. This has resulted in the consolidation of the hedgerow network, albeit at a larger scale 
than before remembrement. Detailed studies are now being carried out to attempt to prove the value of the 
hedgerow networks thus established as movement corridors for flora and fauna. 
Figure 4.8. Example of the French Approach 
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4.2.1.2 The Belgian Approach 
The Belgian approach depends upon the geographical position of the project being 
undertaken. The areas around the Dutch border are influenced by and, in some cases, 
included in Dutch landscape ecological studies. Those in the west of the country, however, 
are influenced by the French agricultural bias in landscape ecology and the remembrement 
programme. This has as much to do with the cultural affiliations of the two communities 
in Belgium as with their geographical situation (Gulnik, 1993). 
Programmes of compensation and ecological impact are similar to those of the Dutch 
(Froment, 1981) as is the initial system of mapping the country undertaken by using 
ground survey and SPOT satellite data. 
4.2.5 Compensation Areas 
In Germany, much landscape ecological work has focused on 'compensation areas' (Fig. 
4.11). Although the work done in these compensation areas involves the reconstruction of 
habitat lost through development and the transplanting of key fauna from the lost habitats, 
many commentators emphasise that some habitats cannot be satisfactorily reconstructed 
nor can some species safely be transplanted (Lecke, et al, 1988; Kundel, 1990; Meriting, 
1990). Schreiber (1990) even goes so far as to doubt the efficacy of this method in its 
present form and calls for changes in the legislation regulating compensation areas. The 
dilemma faced by landscape ecologists dealing with compensation areas is addressed by 
Lecke-Lopatta and Schreiber who emphasise that participation in the scheme can obscure 
concern about the wider landscape impacts of the original development regardless of 
whether habitats and species can be preserved (Schreiber and Lecke-Lopatta, 1990; Lecke- 
Lopatta, 1991). 
Awareness is growing in Germany of the problems caused by concentrating on the 
ecological aspects of landscape restoration. Hebel (1995) concludes that even in restored 
landscapes where the main sources of environmental degradation have been removed, 
regeneration does not occur. Many large and costly projects have failed because of the 
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failure of the planning and implementation teams to taken into account the projects impact 
on the human populations of the areas. Luz (1993) notes that results from a study 
undertaken in Southern Germany indicate that consulting and involving local people in 
landscape planning projects will go some way towards assisting their success. 
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Compensation Areas in the Niedervieland 
Objectives: To create a compensation area of riverine marshland habitat lost during development work on 
harbour extension and industrial buildings. 
Methods: According to the Federal Nature Conservation Act § 8: Impact/compensation regulations 
1. Evaluation of the impact importance 
- impact analysis to establish the main problems to be covered in the planning process 
- estimation of the changes within the natural balance 
- mapping of the relevant floristic and faunistic elements 
- estimation of the external effects on populations 
- evaluation of the habitats and life communities concerned with regard to their importance for nature 
conservation (replacement, scarcity) 
2. Proposals for avoidance and reduction of negative influences 
- site location and extension 
- protective measures 
- ecological design principles 
3. Proposals for the compensation of negative impact effects 
- search for suitable compensation areas 
- conceptions of the compensation area 
- proposals e. g. for the resettlement of organisms 
- proposals for habitat management in the compensation areas 
4. Observation of the construction, documentation of the compensating activities 
- consultation e. g. on resettlement measures 
- observation of the process of succession within the compensation areas 
- occasional proposals for a long-term maintenance concept or for modified biotope management 
Method for compensation area projects (Lecke et al, 1988) 
Results: Existing land use identified (Fig. 4.12); lapwing (Vanellus vaiiellus) and bar tailed godwit (Limosa 
limosa) identified as indicator species for the project. Areas of most impact and adjoining compensation 
areas identified . Management regimes compiled 
for the compensation and surrounding areas to establish 
integrated land use. Sites for new corridor features (ditches and dikes) determined to link compensation area 
to established areas of habitat (Fig. 4.13). 
Application of results: The plan was implemented between 1988 and 1990. As well as the creation of new 
landscape features, several small areas of habitat were moved from the area to be developed to the 
compensation area. Initial studies have shown that the number of water and meadow birds being attracted to 
the area had risen considerably since the compensation area was created. Breeding has however been 
variable as there is a greater risk of predation in the new area. The invertebrate fauna has also been 
substantially changed as flooding of part of the compensation area during the winter is now part of the 
management regime. 
Figure. 4.11 Example of the German Approach 
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Source: Handke (1990) 
Fig. 4.12 Land use in the area before development work. 
727ý-. 
Do Alt. 
Source: Handke (1990) 
Fig 4.13. Land use in the area after development and the implementation of the compensation area. 
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[]D Pasture Flooded Pasture Newly created ponds 
ED mea&w Gravel Island Fields with nev. 4y created ditches 
4.2.6. Planning and management of specific landscape elements. 
4.2.6.1 Forests/woodland. 
Historically, forests and woodland have been amongst the most managed of all landscape 
features. Their identifiable boundaries and multi functionality have rendered them not only 
valuable in aesthetic terms but also for commercial and recreational purposes. Many 
landscape ecologists have identified forests and woodlands as important landscape 
elements in terms of their shape, size and diversity and have used them as a major feature 
in- landscape planning. 
Various attempts have been made to produce prescriptive manuals for the planning and 
management of commercial forests by landscape ecologists. Diaz and Apostol (1992) 
propose an eight step approach for North American forests emphasising the understanding 
of the role of pattern and process (Fig. 4.14). These recommendations are now being used 
by the US Forestry Service to inform their planting and management decisions. Bell 
(1994) advocates a new approach to British forestry design along the lines of self 
organising landscapes. The British Forestry Commission is currently attempting to use 
these and other ideas to produce forestry management models based on landscape 
ecological techniques. The exercise is actually proving to be more difficult than first 
thought because of the multiple use nature of much of the Forestry Commission's holdings 
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The Forest Design and Analysis Process (Diaz and Apostol, 1992). 
Figure 4.14 Example of the US approach to Forest Design 
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4.2.6.2 Greenways 
The concept of greenways as multi-functional linear landscape features has been most 
widely developed and applied in North America. In the US, multifunctional greenways are 
being designed in many states using landscape ecological guidelines (Fig. 4.18) Smith and 
Hellmund (1993) advocate the use of landscape ecology to plan greenways and so to 
increase their multi-functional role in the landscape (see fuller discussion of greenways at 
4.4.3). 
4.2.6.3 Water Bodies 
Examples of the creation and management of water bodies exist, in small numbers, in 
several countries using landscape ecology for landscape planning. On the whole, they are 
characterised by the management of upland water bodies in glacial and post glacial 
landscapes (e. g. Kontturi and Lyytikainen, 1988). 
In Britain, landscape ecological analysis is being used to advise on the optimum position 
and size of ponds in the agricultural landscape of Cheshire (Hull, 1994) (Fig. 4.21). 
Models produced by Dutch landscape ecologists are being used to predict the movement 
of amphibian species and to determine where new ponds should be created under the 
Cheshire County Council 'no net loss' policy on agricultural water bodies. The project 
seeks to create clusters of ponds within a certain distance of each other as determined by 
the Dutch model and its main aims are to increase the number of ponds, still a very 
common feature of the Cheshire landscape, and to increase the biodiversity of species 
associated with the ponds. 
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Quabbin to Wachusell Wildlife Corridor Study, Massacbusetts. 
Objectives: To identify, with the aid of a Geographical Information System, wildlife corridors to link 
existing protected areas between the Quabbin Reservoir and the Wachusett Mountain State Reserve in 
Massachusetts. To explore ways to integrate wildlife corridor design into the broader development process 
of the area. 
Methods: Identification of two indicator species (otter, Lutra canadensis and fisher, Martes pennqnti) near 
the top of the food chain which would be under threat if habitat fragmentation occurred in the area. 
Evaluation of the socio/cultural and visual/aesthetic resources of the area. Identification of existing protected 
areas as potential nodes for a corridor network (Fig. 4.16). Identification of areas of potential future 
development. Selection of a study swathe, encompassing the protected area nodes but excluding the areas of 
potential development. Development of two corridor network scenarios based on specific criteria (see table 
below) 
Scenario 1- Wildlife Habitat and Movement Scenario 
1. Assume that all streams and wetlands are protected. 
2. Select the shortest routes between habitat areas. 
3. Provide interbasin linkages for otter to move between drainages. 
4. Avoid barriers if possible. 
5. Establish a minimum of three routes to mitigate against future disturbance. 
Scenario 2- Least Property Impact Scenario 
1. Assume that permanent control is obtained over lands which are now only semi, to temporarily protected. 
2. Do not assume that all streams and wetlands are protected. 
3. Straddle existing property lines to minimise the effect on individuals parcels. 
4. Connect existing protected and undevelopable lands. 
5. Avoid barriers if possible. 
6. Establish a minimum of three routes to mitigate against further disturbance. 
Criteria for establishing the two route scenarios. 
H 
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Figure. 4.15 Example of the US Approach 
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Results: Two scenarios developed based on the criteria selected (see table above). Otter max. (Fig. 4.17) 
produces the most favourable configuration of landscape elements for providing habitat for the otter and 
fisher (and other species associated with that habitat). ýeast property impact scenario (Fig. 4.18 ) produces 
the configuration of landscape elements which would cause least disruption of land use in those land 
parcels not currently in public ownership or considered as undevelopable. 
Application of the results. The study was not conceived as one which would produce directly implementable 
land use plans, rather as one which would test out methodology and explore implementation options on a 
theoretical level. Each of the scenarios is seen as an extreme of a continuum, with the optimum solution 




Im Protected Lands 
F-7773 Otter Habitat (Forested Wetlands and Stream Corridors) U-0 
Proposed Otter Max Links L5J ý. 5 i. 0 2km 
Fig. 4.17 Otter Max. Scenario 
........... 
.......... ............. ......... ...... 
.......... . .... ..... 
........... ............ 
Legend: 
IM Protected Lands 
Semi-Protected Lands 
Proposed Least Property Impact Links ý5 iA 2km Lýd 
Fig. 4.18 Least Property Impact Scenario 
Source: Ahem, (1993) 
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Farm Pond network in the Coun1y of Cheshire 
Objectives: To develop and implement conservation a model to integrate small water bodies into the 
planning and management of the agricultural landscape in North West England. 
Methods: Survey and mapping of existing farm pond network. Analysis, by use of a GIS (ARC/INFO), of 
the spatial configuration and factors of connectedness of the existing network. Analysis, by the use of GIS 
and data on amphibian dispersal patterns provided by partner organisations in Belgium, Denmark and the 
Netherlands, of the optimum siting of approximately 960 ponds to be created, restored or preserved. 
Results: Existing network mapped (Fig. 4.20). Connectedness of the mapped ponds evaluated - high values 
of C indicating highly connected ponds (i. e. those with a high number of other ponds within a distance of 
250in - the typical distance for amphibian migration/foraging). Modal number of connections was C=4, the 
highest number was C=22. Clusters of ponds with high connectivity identified (Fig. 4.2 1). 
Application of results: This study is part of a larger project aimed to promote community involvement in 
pond creation and conservation and advance the aims of Cheshire County Council's policies of a sustainable 
pond landscape. Several options are being explored for creating the optimum configuration of ponds in the 
landscape as identified by the project (i. e. filling the gaps in the existing network and increasing the number 
of highly connected pond clusters). 
Fig. 4.20 Location of existing farm ponds in the neck of the Wirral. 
Figure 4.19 Example of the approach adopted in Cheshire to the planning and 
management of specific landscape feature. 
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IN 
Fig. 4.21 Various values of C in the pond landscape in the Wirral neck. 
Source: Boothby and Hull, (1995). 
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4.3 SELECTION OF APPROACHES TO TRANSFER TO THE BRITISH CONTEXT. 
Although a principal aim of this thesis is to evaluate the transferability of styles of LEP to 
British planning situations, the limited resources available made it impossible to explore 
the transferability of each of the six preceding methods. Criteria had to be designed, 
therefore, against which to evaluate each approach for potential selection for a more 
detailed study. Table 4.5 shows a summary of each approach, outlining its main 
characteristics, the spatial scale for which it was originally designed, its country of origin 
and its strengths and weaknesses. 
4.3.1 Comparison of Alternative Approaches to Landscape Ecological Planning. 
All the approaches seem to stem from different concepts and assumptions about landscape 
ecology. Whilst the main ideas of the need for landscape scale planning, the role of 
landscape scale processes in formulating those plans and the need for some integration of 
land uses are common to all the approaches, many of their more fundamental assumptions 
about converting theories into application are very different. The Czech-Slovak approach, 
for instance, overtly states that it is not based on the western ideas of landscape succession 
and climax but on a more esoteric concept of landscape harmony/stability. The Dutch 
approach, at the other extreme, is based entirely on notions of succession, identifying 
climax as the target vegetation of the project and charting species and habitat changes over 
the life of the project in classical terms. The Scandinavian approach starts from the 
premise that traditional agricultural habitats are being threatened and fragmented by the 
encroachment of forests and is based on conserving and reinstating those traditional 
habitats and landscapes. Other Western European landscape ecological thinking is often 
based on the concept of 'trees with everything' and views agriculture as the fragmenting 
factor in a largely wooded landscape. 
The differing methods, although summarised along broadly geographical lines are often 
not exclusive to the countries mentioned and different traditions may be pursued in the 
same country. The taxonomy used is thus dependent on a number of factors, including the 
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objectives of the project, background of the practitioners and planning culture of the 
country: 
the objectives of the project, alone, can determine which approach is used. If other 
applications already exist, are familiar, and address similar problems, then that method 
may be used, albeit in a form modified to meet the individual needs of the project. A 
wholly new approach may be developed if a project is felt to be unique or if the 
practitioners do not have access to the particular facilities or expertise required by 
existing models. In projects where objectives are not initially clearly defined, the 
method used may also serve to influence the final setting of objectives. 
although the practitioners may often be selected on the criteria of the objectives of the 
project, their expertise, backgrounds andpersonal interests can influence the choice of 
approach taken. 
the local planning culture within which the project takes place can have a major effect 
on the approach selected. The approach chosen will, in many cases, be one which fits 
in with the planning/political culture of the country where it is to be implemented e. g. 
the eastern European states have a more prescriptive approach because of their recent 
tradition of state planning, whilst the Dutch policy of central governmental purchase 
of surplus farm land at current agricultural prices facilitates conservation over large, 
contiguous blocks of land. 
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4.3.2 Several approaches - different outcomes? 
In pursuing the theme of 'transferability' to the British context, it was necessary, for 
reasons of resource constraints, to select a small number of promising approaches from the 
wider range uncovered by the literature review. Five criteria were used as a basis for this 
selection. 
a. Relevance of the approach to the British land use planningframework 
To provide a realistic background against which to test the approaches, each had to have 
some relevance to land use planning problems in Britain. The desirable characteristics and 
objectives of the chosen approaches thus included some or all of: 
* dealing with land use change within the context of agricultural change and 
restructuring. 
* dealing with land use planning within the context of a governmental planning system - 
either statutory or non-statutory. 
* dealing with the problems of land use change with reference to development and the 
effects of development pressures. 
9 dealing with land use change within the context of multiple land ownership. 
* the development of multi functional landscapes i. e. the integration of land uses. 
b. Potentialfor Innovation 
Landscape ecology as a discipline is still not universally recognised as a planning tool in 
this country. Also, many of the diagnostic tasks of landscape ecology (e. g. corridor 
functioning, the creation of linked habitat patches, landscape scale conservation plans) are 
perceived as already being practised by British planners and scientists. To introduce 
landscape ecology as a discipline in its own right, some novel features need to be 
emphasised. Differences from, as well as similarities to, current British practice were 
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considered important. Fundamental differences, rendering an approach alien to the 
interviewees, would have to be discounted, as concepts would be misunderstood and there 
would be few points of articulation. 
c. Stage of development 
As discussed in Chapter 3, all the approaches are at various stages of development and 
implementation (and are indeed changing all the time). To be able to select valid examples 
there would need to exist adequate documentation (in English), and a methodology 
sufficiently explicit for replication. For this reason, only approaches that were being 
implemented (even at an experimental level) were considered. 
d. Data requirements 
As previously noted, each approach has different data requirements for plan production. In 
making a selection, the availability of sufficient data to produce valid examples of each 
approach was a major consideration. Chapter 5 discusses the data generally already 
available for land use planning in Britain. As large amounts of primary data gathering 
would not be feasible in the present context, the relevance of available data to the selected 
approaches was crucial. Although not all the relevant data were available in each case, 
approaches were selected for which at least a minimum acceptable level existed. 
e. Original scale of the approach 
Although not as crucial as the other criteria, the scale at which the approach was originally 
designed to work was a consideration. If the original was designed to work on only a small 
scale, it is more likely to be species and habitat specific and therefore not comparable to 
the British context. Similarly, provincial or continental projects produce problems of scale 
dynamics and may be perceived as irrelevant to the British context as no comparable land 
use plans in this country can be formulated. 
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4.3.3 Selection of the approaches. 
Table 4.6 shows how each of the approaches fared against the criteria for selection. 
a. Relevance o the approach to the British context ?f 
All the approaches showed some relevance to the British context. All were from 
industrialised countries with strong agricultural and developmental pressures, although the 
'commercial landscapes' approach focuses primarily on the problems of land use in the 
context of agricultural change not necessarily linked to development pressures. Curation, 
whilst dealing with both agricultural change and development and recreational impacts, 
emphasises the conservation of fannIand, fanned by traditional methods, against a hostile 
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Three of the approaches seek solutions to land use problems which are similar to those 
encountered in Britain. The 'landscape stability' and the 'creation of new landscapes' 
approaches seek solutions to the pressures placed on natural resources by the demands of 
development, agriculture and recreation. Both are implemented through the use of 
statutory and/or non-statutory plans produced by state or regional government. The 
planning and management of specific landscapes approach aspires, in one of its 
applications, to the integration of ecological considerations into the creation of long and 
medium distance recreational routes similar to those being established in some areas of 
Britain. 
b. Potentialfor innovation 
All the approaches offered new ideas to the British planning system. The concept of 
viewing landscape in terms of its cultural assets as in the 'curation' approach is one which 
has gained currency in this country, although usually related to tourism and therned 
activities. The involvement of users in the landscape in helping to determine the outcomes 
of land use plans is, however, ahead of British practice. 
The link between visual and ecological processes in the landscape is one which is not 
often made by landscape ecologists, and one for which the 'management of commercial 
landscapes' approach offers new insights. The 'landscape stability' approach gives a 
framework for strategic planning at various scales, a methodology that British planners 
acknowledge but which is presently unavailable to them. It also introduces the concept of 
networks of linked ecosystems at different scales, nested within each other, as well as 
providing a new methodology for landscape classification. The 'creation of new 
landscapes', characterised by the Dutch application, takes a regional stance and seeks to 
produce solutions for the whole region based on the concept of nature conservation as the 
underpinning land use with other land uses either fully integrated or totally segregated. 
The US 'greenways' application seeks to integrate recreation and conservation land uses 
(often seen as mutually exclusive in Britain) as a means of directing funding and achieving 
results which may not be achieved if the land uses were separated. 
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c. Developmental stage 
All of the approaches are at the implementation phase although not all are being 
implemented at the same rate. The initial planning stages of the approach to landscape 
stability in the Czech and Slovak Republics have been completed and some small schemes 
have been implemented. The change in the political and economic structure of the two 
countries since 1990 has meant that resources are not available for the wholesale 
implementation of the plans and the achievement of a comprehensive ecological network 
is a very long term objective. The Dutch approach is being implemented in a small 
experimental area outside the original study area, thus also testing the transferability of the 
approach to a different situation. The US greenways approach is being implemented by 
some greenway designers. However, as it is not part of a statutory planning system, its use 
in all greenway projects is not assured. 
d. Data requirements 
The data requirements vary greatly as does the way in which the data are handled. Almost 
all of the approaches use some data which would be available to British land use planners, 
although more detailed data, such as the views of landscape users and the dispersal 
patterns of certain species, would not be available for the purposes of this project. 
Also considered in this section was the amount of information available about each of the 
approaches in English. The problems encountered with accessing information have been 
discussed in Chapter 2, but sufficiently detailed information about each of the main 
methods described here has been assembled. 
e. Original scale 
Many of the approaches have been developed to deal with medium to small scale land use 
planning issues and are therefore are compatible with scales used in Britain. It was felt, 
however, that the curation approach may be too localised as it deals with small farms in a 
relatively confined area. All the approaches developed in Europe are compatible with the 
British context in terms of scale and, although the US greenways approach is designed to 
work at the large scale, it has also been effectively adapted for use in medium to small 
projects. 
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4.3.4 Selecting the Approaches 
Comparing the six identified approaches against the above criteria, it became apparent that 
three most concordant were those concerning landscape stabilisation, the creation of new 
landscapes and the planning and management of specific landscape features. The next 
section examines in detail the methodologies used by each approach. To arrive at three 
usable methodologies, it was decided to chose an application of each approach which also 
conformed to the majority of the above criteria. The three chosen methodologies were The 
Czech and Slovak System of Territorial Landscape Ecological Stability, The Dutch 
Central Open Space project and the US Greenways concept. The three approaches were 
considered to be the most relevant to the British context, whilst being innovative and well 
enough developed to provide adequate methods to replicate. Although not totally 
compatible with the data available in this country, the data requirements of each approach 
were sufficiently adaptable to utilise British datasets. 
4.4 THE THREE APPROACHES 
Analysis of each of the approaches shows that they all fit the survey, analysis, plan model 
which has been used to analyse each approach. Use of this model also facilitated the 
application of each of the approaches discussed in Chapter 5. 
4.4.1 Landscape stabilisation - the Czech and Slovak approach. 
Although the concept of landscape stability as practised in the Czech and Slovak 
Republics may not be familiar in this country, closer analysis of its basic philosophy of 
creating ecological networks at nested scales would appear to offer significant originality 
and relevance to the British context both in scale and objectives. 
This approach offers not only a comprehensive tool for landscape analysis which can be 
adapted to different situations and scales but also techniques for the planning of complete 
landscapes at a range of scales. It emphasises the importance of landscape elements for 
increasing and enhancing biodiversity; considers their 'hygienic' functions such as water 
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and soil protection, air purification, soil erosion protection; and acknowledges their 
aesthetic importance. 
4.4.1.1 Methodolog 
Figure 4.8 illustrates the broad methodological model of the approach. 
a. Survey. 
The Czech/Slovak approach relies heavily on data collected specifically for the purpose of 
the study. The data requirements of the approach can be identified as: 
i. Objectives. The objectives required for this approach are implicit within the nationally 
agreed objectives for land use planning. In both countries these are regarded as the primary 
considerations for the organisation of land use and are enshrined in planning, agricultural 
and conservation legislation. As the process of defining the objectives is a top down 
hierarchical one, the same objectives apply at national, regional and local levels and are 
mutually compatible. That a system of integrated land use objectives exists in the two 
countries greatly enhances the production of land use plans as, in theory, there should be 
little conflict between competing land uses. In practice however, the economic changes in 
moving from a centrally planned economy to a free market one have meant that, currently, 
economic objectives are given priority in the absence of detailed integrated land use plans. 
ii. Conditions already existing in the project are . The starting point 
for this approach is an 
initial survey, conducted at national, regional and local levels, seeking to identify the 
following data: 
The location and type of landscape elements (defined as up to 0.1 kM2 at local level, up 
to 10 kM2 at regional level and over 10 kM2 at national level plus linear elements at 
each scale) in the landscape plus their location in relation to migration routes. 
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The Czech and Slovak Approach. 
SURVEY 
LOCATION AND TYPE OF 
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NETWORK 
I 
ESTABLISH AREAS SUITABLE FOR 
NEW LANDSCAPE ELEMENTS 
Fig. 4.22 The Czech and Slovak Approach model. 
ill 
9 The ways in which, at the local scale, the location of the elements affects their ability to 
perform functions such as soil and water protection, field boundary delineation, the 
creation of greenspace in developed areas or other aesthetic functions; 
0 The representativeness of those landscape elements of typical ecosystems for the area 
(or their rarity); 
* Ecological significance of each landscape element (based on existing soil and 
vegetation types, analysis of the state of the gene pool, rarity of the habitat within its 
region, the diversity of species found within the landscape element - the higher the 
scores for each variable, the more landscape ecological significance is attributed to the 
element); 
Size and shape, which determine the ability of the landscape element to perform the 
functions of species support within them. 
Once these elements have been identified they are mapped at a scale of 1: 50000. 
b. Analysis. 
Once the data have been collected and summarised in mapped form, their analysis can take 
place. Although the Czech and Slovak approach does not overtly advocate the use of GIS 
for data analysis, the size and scale of the database and the types of analysis required 
predispose this approach to the use of GIS techniques for data analysis. 
The first part of the analysis stage of the approach is to determine the current ecological 
quality of the landscape. This analysis is, for the most part, straightforward in that it 
determines the ecological quality by reference to the location and proportion of natural, 
semi natural and 'artificial' landscape elements in the plan area. The definitions of the three 
categories are not given in the methodological literature and various explanations of them 
have been given by different Czech and Slovak landscape ecologists (Mimra, 1993; 
Rambouskova, 1993; Kozova, 1995; Lipsky, 1995a). A consensus amongst those 
questioned appears to be that: natural elements are those which have been little affected by 
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human influence (e. g. non-commercial forests, karst landscapes); semi-natural elements are 
those which have been influenced by human activity but still retain some biodiversity 
value; artificial landscapes are those which are totally human created with little or no value 
for biodiversity. 
These elements are then subjected to a more detailed analysis to determine their landscape 
ecological significance. Not only is this calculation a mere a statistical index of the relative 
biodiversity of a landscape element (which has to be conducted individually for each 
landscape element), its exact components are also unclear from the literature available. 
Numerous pleas for elucidation from landscape ecological experts within the two countries 
have only produced explanations which include such phrases as: 
"The evaluation ... is based on the analyses of hernerobia .... species 
diversity and on 
other properties" (Kozova and Kalivodova, 1992, p83). 
"The calculation of landscape ecological significance is based on a 'cook book' of 
techniques and data which no one fully understands" (Rambouskova, pers. comm. ). 
The analysis yields a continuum of landscape elements. Different practitioners have used 
different continua to describe stable and unstable elements. The continuum has recently 
been standardised and now runs from 1 to 5,1 being the most stable and 5 the most 
unstable (Lipsky, 1995b). From this analysis is produced mapped output indicating the 
location of the stable and unstable landscape elements (see Fig. 4.3). Areas within the plan 
area which are already afforded some degree of protection (by designation) and having a 
value of 1, are then identified and classed as biocentres and biocorridors (linear features). 
Once the existing landscape elements have been classified in terms of biocentres and 
biocorridors and the gaps in the network identified, further data are needed on current land 
use and the location and barrier effect of human created elements in the landscape e. g. 
roads, railways, degraded land, developed land, all of which will affect the integrity of the 
ecological network. From the analysis of the database and the production of the mapped 
output, the identification of areas deficient in biocentres and biocorridors can be made. 
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From the methodological literature available, it appears that the identification of these 
areas is made by visual analysis of the mapped output. 
c. Plan production. 
This approach is perhaps the least sophisticated in determining where new landscape 
elements should be located and existing ones enhanced. The basic concept involves 
creating 'more of the same' landscape elements in the areas where gaps have been identified 
in the network of biocentres and biocorridors by reference to local conditions and needs. 
The determination of the siting and size of the new biocentres and biocorridors appears to 
owe less to the type of landscape elements comprising them and more to a set formulaic 
approach to 'filling in the gaps'. The plans produced at national level restrict themselves to 
identifying the areas where new biocentres and biocorridors are needed. Regional level 
plans identify the general areas for the siting of specific biocentres and biocorridors (see 
Fig. 4.5). Only local plans identify specific sites for biocentres and biocorridors, 
determining their size, shape and orientation according to seemingly arbitrary criteria. 
The majority of proposed biocentres are already in existence in protected areas where their 
landscape ecological value is a factor of two. Higher degrees of protection are urged for 
these areas so that they are able to achieve the highest ecological value already displayed 
by some parts of protected areas. The majority of local and regional plans emphasise the 
establishment and maintenance of biocorridors. Their siting is determined by identifying 
gaps in the network and determining where the introduction of linear linking features 
would benefit the integrity of the network. Some of the proposed biocorridors follow 
existing features such as streams and rivers (see Fig. 4.5), whilst others comprise lines of 
trees or hedgerows linking biocentres. 
Finally, data on the ownership and protected status of the land covered by all the proposed 
biocentres and biocorridors arc needed to assess the resources necessary for establishing 
the ecological network. 
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4.4.2 The creation of new landscapes - The Dutch Scenario Approach. 
This approach to the creation of new landscapes mirrors many of the landscape planning 
problems encountered in this country whilst suggesting some novel solutions to them. The 
four scenario approach is designed to address the issues of farmland being taken out of 
production, increasing pressure on land use for development and recreation and the 
maintenance and enhancement of biodiversity. 
The approach is designed to operate at a scale similar to those landscape planning projects 
already being undertaken in Britain (i. e. at regional or sub-regional scales) and has many 
of the implementation options open to it that are found in Britain through European Union 
mechanisms. 
Of the three chosen approaches it appears to be the most sophisticated, using GIS analysis 
techniques to determine the development of the scenarios over time and to illustrate 
species dispersal patterns. Although these techniques add greatly to the improvement of 
decision making within the plan, the essence of the four scenario approach can be applied 
to landscape planning without the use of these techniques, as has been demonstrated in 
actual applications of the approach in the Netherlands. 
4.4.2.1 Methodology. 
Figure 4.23 shows a diagrammatic model of the Dutch Approach. In order to address the 
questions of the integration of solutions to the policies for development, recreation, 
agriculture and nature restoration, a scenario approach was taken to planning for nature 
restoration. The choice of one scenario for implementation was not advocated as 'the final 
solution' nor were the scenarios deemed to be mutually exclusive, rather they were 
developed as an aid to the decision making processes so that planners could eventually 
produce detailed land use plans for the whole of the area. The study was also seen as an 
important step in the development of regional planning in the Netherlands. Four scenarios 
were produced for the area (Fig. 4.7). The process of scenario production was part of a 
cyclical planning procedure and was itself cyclical in nature. 
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a. Survey. 
i. Objectives. As with the Czech and Slovak approach, the Dutch approach focuses on the 
achievement of nationally established objectives. In contrast, however, but in common with 
many other Western European countries, the Netherlands lacks an integrated land use 
planning policy. Instead, the Dutch approach concentrates on the national objectives set for 
nature conservation contained in the 1990 Nature Policy Plan (Ministerie van Landbouw, 
Natuurbeheer en Visserij, 1990). These objectives at the national level allow for the 
compensation of the 'deterioration of nature' in the country by allocating 50,000 hectares 
for nature conservation. 
Subordinate to the overarching aim of nature restoration, are other ecological objectives 
and spatial strategies. The combination of these culminated in the decision to use the four 
scenario approach to nature restoration, integrating a different ecological objective and 
spatial strategy into each scenario. These have four basic objectives and spatial strategies, 
which have followed the production of schemes for the study area (see Table 4.3). 
These are not, though, intended to preclude consideration of other objectives and spatial 
strategies, which may also be relevant and applicable to a landscape ecological planning 
project. 
I Conditions already existing in the project area.. The basic data required in the Dutch 
approach are similar to those used in the other approaches, although less emphasis is given 
to existing conditions than to the concept of converting existing sites to under-represented 
habitat types. The basic survey data requirements area therefore: 
Actual vegetation, soil type, hydrology and land use. 
These are mapped on to a grid map using cells of lkM2 (only the dominant combination 
being recorded for each cell). 
Policy andplanning information. 
Policy development in the area i. e. areas which have already been allocated as part of the 
policy/plan making process for specific land uses; future perspectives i. e. any long term 
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future plans for changes in land use; and possible problem areas i. e. areas in which land 
tenure may lead to problems in implementation. 
b. Analysis. 
Based on the analysis of existing plans for the area, the starting point for the development 
of the model was the definition of the research questions. Two were identified - What are 
the ecological objectives of the plans and which sites are suitable for their achievement? A 
summary of this analysis led to four scenarios being identified and the ecological 
objectives of each scenario articulated. The scenarios were given names according to the 
main species that would benefit from their implementation but these species were, for the 
most part, opportunistic and do not reflect an indicator species approach (see Fig. 4.6). 
i. Scenario 1- Godwit 
This scenario is the closest to the current nature conservation policy of the Netherlands. It 
works on the premise that future nature conservation should be carried out by the 
extension and improvement of existing sites and the establishment of small connected 
patches of habitat across a predominantly agricultural landscape. Buffer zones will be used 
extensively around urban areas and these will comprise areas of integrated land use such 
as ecologically based agriculture and recreation. 
ii. Scenario 2- Otte 
The basic concept for this scenario is that of connectivity reducing the effects of isolation 
and benefiting those species which are particularly sensitive to habitat fragmentation. 
Although, as discussed above, indicator species were not specifically used in the creation 
of the four scenarios, examples of this scenario were developed specifically for the 
dispersal of the otter (although the use of scenario two is envisaged for any species for 
which dispersal and the colonisation of remote sites is an objective). The creation of 
dispersal routes such as riparian corridors and forest belts is also seen as being beneficial 
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iii. Scenario 3- Elk 
This scenario is based on the concept of the creation of areas of 'wilderness' and the 
segregation of land uses according to their expected rate of change over time. The concept 
of wilderness creation is not, apparently, completely alien to Dutch nature conservation. 
The wilderness areas would comprise land set aside with no human intervention 
envisaged. The management of the wilderness areas would be undertaken primarily by the 
introduction of large herbivorous grazing species such as elk. 
Although the definition of dynamic (i. e. those with the scope for multifunctional land use, 
mostly of an economic nature e. g. fanning, forestry, light industrial use) and less dynamic 
land use types is not explicit, the segregation of land use types would create large areas of 
land where less dynamic land use types such as nature management (the wilderness areas), 
recreation and forestry could be combined. More dynamic land uses which place large 
demands on land for development would be situated in large, unfragmented areas, where 
there was potential for further development. 
iv. Scenario 4- Harrier 
This scenario is considered to be the most radical departure from existing nature 
conservation practice in the Netherlands (although the planned introduction of the elk to 
completely unmanaged 'wilderness' areas must be viewed as a fairly radical proposal). As 
with the elk scenario, the harrier advocates the segregation of land uses and the 
establishment of large new areas exclusively for nature conservation on the optimum sites. 
Unlike the elk, a high degree of management of the sites is envisaged and the main 
objective of this scenario is the achievement of a high level of biodiversity. 
The Central 
_012en 
Space Model (COSM-Q) 
The four scenarios are designed to be used with a knowledge-based GIS to provide, 
decision-making information based on the expected impacts of each of the scenarios on 
flora and fauna over a specified time period. Separate models are developed for each 
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project and the Central Open Space Model (COSMO) was developed for the COS based 
on a grid-based GIS (MAP 2) (Tomlin, 1983; Van den Berg et al, 1985). The model uses 
data on the existing situation, such as vegetation, soil and current land use as well as data 
on the planned and expected development of the site flora and fauna based on the four 
scenarios. 
The basic unit of the model is the ecotope. This comprises a specific unique combination 
of vegetation type and a spatial unit characterised by a specific range of soil and water 
conditions (a physiotope). An ecotope map of the existing project area is produced at 
lkm 
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based on ground surveys, mapped evidence and satellite remote imaging data. 
COSMO, which is based on a deterministic concept of vegetation dynamics is then used to 
produce a set of vegetation aims for each ecotope based on the objectives of each scenario. 
Temporal development of the four scenarios 
The vegetation aims are temporal rather than spatial and cover a period of 100 years. Each 
five years it is possible to change the management regime built into the model if the 
vegetation aims are not being achieved. The suitability of each ecotope for the vegetation 
aims allocated to it are then assessed. If biotic conditions for the achievement of the target 
vegetation are not favourable, the model can propose measures to modify them e. g. raising 
groundwater levels or removing topsoil. The results are then assessed at periods of 10,30 
and 100 years for each scenario. Table 4.2 shows the development time of each of the 
scenarios 
c. Plan. 
The Dutch approach uses the most sophisticated methods and data analysis for calculating 
the optimum siting for new landscape elements of any of the three approaches. The 
development of the complex modelling package COSMO (Central Open Space Model) has 
meant that sophisticated handling of complex data can be achieved to produce a model of 
the expected consequences of each scenario option at stages over time. The data needed for 
the model are: 
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1. For the area being planned: 
0 target vegetation (determined from the scenarios) 
0 existing conditions (see above) 
species of fauna considered typical of the plan area along with their areal and home 
range requirements. 
2. General data requirements: 
0 rules of succession of each of 90 vegetation types 
* chosen management regime for each scenario. 
These data are then used to produce examples of the outcomes of each scenario at different 
points in time along their successional continuum. 
Several plans are then developed, showing the consequences of the use of one or more of 
the scenarios (Figs. 4.24 and 4.25). The areas for various types of land use delineated in 
the plans are determined by the suitability of each site to produce the desired outcomes of 
each scenario and the existing land uses. It is not envisaged in any of the projects that one 
plan/scenario will be used exclusively. Neither will the scenarios provide blanket coverage 
of the area. Rather, an amalgamation of the scenarios, coupled with current land uses is 
viewed as the most feasible solution. Those sites therefore with ideal soil, irrigation and 
climatic conditions will be the main areas for the establishment of core conditions, with 
buffer zones being created between them and existing land uses. Although in theory 
current land uses are not taken into account when deciding on these sites, in practice, the 
sites will be chosen in conjunction with landowners and managers and compensation 






















4.4.3 The US Ecological Greenway Approach 
The basic concept of this approach, the creation of multi-purpose linear landscape features, 
is one which is growing in currency in Europe, and, more lately, in Britain. This approach 
offers a methodology for planning greenways which emphasises their function as 
ecological corridors whilst acknowledging their other functions for recreation and/or water 
resource protection. 
The creation of linear landscape features in this country has focused on the definition of 
long and medium distance footpaths and bridleways e. g. the Thames Path, the Pennine 
Way, the Robin Hood Way, mainly using already existing rights of way or other linear 
features such as river courses or disused railway lines. This approach offers landscape 
planners new techniques for integrating recreational and water quality functions with 
ecological ones. It is designed to operate at small, medium and large scales and, of all the 
approaches, is the most design oriented. 
4.4.3.1 Methodology 
Of all the approaches, the US approach to ecological greenway design has the simplest and 
most fully documented methodology. It is designed for use by landscape planners who are 
not landscape ecologists, thus presenting the discipline in its most comprehensible form. 
In the tradition of American landscape ecology, succinct, accessible design guidelines 
exist rendering this approach potentially the most easily transferable of the three chosen. 
Greenways can be seen as having six specific objectives (Thome, 1993). These objectives 
specifically apply to greenways as they differ from other landscape elements in their 
shape, composition and function. 
1. To conserve at least a mininizan aynount of a region's natural heritage. This objective 
can be modified in regions where there has been a great fragmentation of habitat and 
articulated as - for example - 'to help to maintain and increase all parts of the region's 
natural heritage (biodiversity)'. 
124 
2. To design greenways that willfunction as conduitsfor wildlife that must Ynovefroin 
one habitat area to another. There is still some debate amongst ecologists about the 
exact function of corridors for species movement and dispersal. Dawson (1994) 
concludes that there is insufficient evidence categorically to accept that corridors 
perform all the functions of movement and dispersal for all species. He accepts that 
some species successfully use corridors for dispersal and migration but doubts if 
there is yet enough evidence for the wholesale acceptance of 'corridors with 
everything'. 
3. To build enough redundancy (inultiple inovenient corridors and inultiple areas of the 
same habitat type) into greenway design to acconimodate habitat change, in 
recognition of the dynandc nature of landscape processes. This objective refers to the 
important element of temporal change in greenway design. It recognises that 
landscapes are not static over time just as they are not static in space, and it helps to 
ensure that the deterioration of one part of the greenway at a later date does not 
render the whole corridor inoperative. 
4. To design riparian greenways with adequate dimensions to offer optimalprotection 
of waterways by filtering contaminants and maintaining natural hydrological 
regimes. This objective may be more difficult to realise in Britain than in the US. In 
Britain, the conservation of riparian corridors and hydrological resources is often 
perceived as being threatened by access for recreation. The use-of greenways for 
conserving hydrological regimes in Britain may however be useful in nitrate sensitive 
areas and vulnerable zones and may attract additional funding from recreation sources 
for their construction. 
5. To engage in ecological restoration when the existing habitat network is inadequate 
and to account for the technical coniplexities of this restoration. This objective, 
although only fifth in Thome's list, has perhaps the most far reaching consequences 
for greenway creation. It implies not only the linkage of existing 
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The US Approach 
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Figure 4.26 The US model. 
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habitat patches but the creation of new habitat where the gaps in the network are too 
large. This objective, perhaps more than any of the others, elevates the theory of the 
creation of greenways above purely that of permitting the continuation of nature 
conservation where it happens conveniently to co-exist within recreational routes. 
6. To resolve the potential conflicts between people's aesthetic preferences and the need 
to maintain continuous, functional greenways. This addresses an issue often ignored 
in European landscape ecology, namely the aesthetic impact of the creation of a 
habitat network which, whilst being optimal for biodiversity, may not be acceptable 
from a human perspective. 
Figure 4.26 illustrates the broad methodological model of the approach. 
a. Survey 
i. Objectives. 
Objectives in the US approach to greenway design are very much related specifically to an 
individual project. As greenway design and implementation is undertaken at local rather 
than state governmental level, it is not part of a set of state or federal objectives (although 
long distance greenways and those in National Parks may be part of wider scheme). Their 
objectives therefore tend to be localised although often integrated with the objectives of 
other neighbouring conservation areas. 
The three main types of objectives outlined for greenways are the protection of 
biodiversity, the protection of water resources and the provision of recreation facilities 
(Smith and Hellmund, 1993). Within these there are subordinate objectives for maintaining 
ecological integrity (i. e. natural levels of plant productivity), a high level of native 
biological diversity, natural rates of soil erosion and nutrient loss, and clean water and 
healthy aquatic communities (Forman, 1993). 
ii. Conditions already existing in the project area. 
Although the US approach is concerned with only one type of landscape feature, i. e. a 
linear corridor, the initial data collection strategy looks beyond the parameters of the 
127 
proposed corridor to take account of what is described as 'the regional context. The data 
needs at the survey stage are therefore comprehensive and the results help determine the 
optimum route for the newly established feature. 
The recommended basic survey data requirements are: 
1. Existing vegetation cover, soils, land ownership and land use. 
2. A hydrological survey of the area i. e. stream order, pattem and quality and the 
delineation of flood plains. 
3. Cultural data i. e. the location and function of areas of historic interest, historical 
patterns of land use and any future plans for land use change and existing recreational 
uses of the area. 
4. Identification of existing patch, corridor and matrix types - these are important for 
determining the actual route of the proposed route. 
b. Plan. 
A four stage method to greenway design is advocated by Hellmund (1993). Although the 
steps are very general, they could well apply to the development of any landscape 
ecological plan, and not simply to greenway design. 
Stage 1: Understanding the Regional Context. 
This stage involves designers reassessing their first perceptions of the area in which the 
greenway is to be established. It encourages them to look beyond obvious solutions and to 
assess the impact of the greenway on its surrounding area. The focus here is on the 
opportunities for and threats to the creation of a greenway in the area and the question 
must be asked at this stage whether a greenway is the best option for the chosen situation 
and whether its proposed benefits will actually occur? 
Stage 2: Selecting Pr-Qject Goals and a Study Swathe. 
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The careful consideration of the project undertaken at stage one should lead to the setting 
of clear objectives for the project. Once the objectives are firmly established, criteria for 
the identification of what is referred to as a 'study swathe' (i. e. an area of search in which a 
number of different options for the route) can be identified. Inherent in this step are the 
identification and analysis of the uses of the greenway, the ecological conditions needed to 
maintain and enhance each use, and the identification of clearly incompatible areas which 
should be discarded from the analysis. It is also at this stage that important areas for nodes 
i. e. those larger areas of habitat which will be linked by the greenway, should be 
identified as well as existing features such as disused railway lines and hedgerows, which 
could be incorporated into the greenway. 
Step 3: Defining Greenway Boundaries. 
There are two steps to this stage: finding which routes for the greenway will best achieve 
the objectives; and setting the width of the greenway (this will usually not be constant 
along the whole length). The study swathe data are further refined into a map showing the 
generalised landscape structure. On to this, the movement criteria for each key use can be 
superimposed to give maps of movement resistance for each key use. These, combined 
with data on selected nodes, mark the start of the development of the optimum route. The 
setting of boundaries may not be straightforward, as constant width boundaries may not 
correspond to landscape functions. The effective width of the greenway may also change 
from season to season (especially riparian greenways), so this too has to be incorporated 
into the design. 
At this stage, consideration is given to which land needs to be purchased and managed for 
successfully implementation. As the wholesale purchase of land for the implementation of 
greenways is not an option in Britain, this stage would have to be modified to identify 
which parts of the greenway route are already being managed and what options for 
management would be available for the other sections. 
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tage 4: Creating and TmiilementinR Site DesiRns and Mannement Schemes 
This final stage of the process focuses on the allocation and usage of resources not only for 
the project but also on the greenway itself. It looks not only at the construction and 
implementation of the greenway, but also at its future maintenance and management. 
Thus, it comprises detailed plans of the route and design of the greenway, specific issues 
such as the work programme, the siting of facilities along the route, the extent and nature 
of ecological restoration needed, and the future management plan. If the first three stages 
have been followed in detail, then this final implementation stage should be the most 
straightforward as most of the questions raised should already have been answered. 
4.5 MINIMUM DATA REQUIREMENTS FOR EACH APPROACH. 
As discussed previously, the data required for each approach have been gathered over a 
period of time using a large number of resources in each country. It is not within the scope 
of this project to replicate the exact data requirements for each approach nor would it 
prove to be a desirable task in this context. The purpose of this part of the project is to 
evaluate whether each approach will give similar or different answers to the same land use 
problem, and to act as illustrations for British land use planners of the possible applications 
of landscape ecology. As such, it was decided that a minimum data set needed to provide 
examples of each approach should be established and compared with the data already 
available to this project. 
The Czech-Slovak Approach 
Basic data regarding the location, size and shape of landscape elements are available from 
maps and other sources for the whole of Britain. More detailed data are available at 
different scales and for different topics depending on the part of the country in which the 
study is being undertaken. 
The identification of biocentres and biocorridors can be undertaken at a basic level by 
analysis of the spatial functionality of a landscape. The 'skeleton' of ecological stability can 
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be assessed, based on the spatial distribution and knowledge of the 
representativeness/scarcity value of the individual landscape elements. Stable and unstable 
elements are readily identified within a developed landscape. Gaps in the skeleton are also 
readily identified by the application of visual analysis as well as by the application of some 
simple rules for the physical relationship of landscape elements to each other (discussed in 
Chapter 1). 
Although not crucial for the production of illustrated examples, the data considered most 
important to the production of land use plans in the two countries are mainly the 
calculations of the ecological significance of landscape elements. Paragraph 4.4.1.1 above 
discusses the difficulties encountered in accessing the requirements for the calculation of 
the ecological significance of landscape elements. The calculation of the landscape 
ecological significance therefore has been omitted for the purposes of this study. 
The Dutch Approach. 
As with the Czech and Slovak approach, the basic data about the state of the landscape for 
which the project is designed is a crucial staring point, although the quality of the existing 
landscape is a less important consideration. As the whole Dutch approach is based on 
policy development, infon-nation on conservation and land use policy for the study area is 
crucial to the production of the plans. 
In terms of determining the spatial distribution and nature of new landscape elements, the 
target vegetation types are detennined from the policy measures for the area and by the 
development of the four scenarios. It was considered that less detailed knowledge of the 
typical species of the area was required for the purpose of this project, although their 
existence and needs should be acknowledged. Equally, it was realised that the degree of 
sophistication of the COSMO model was not necessary to the production of simplified 
examples of the Dutch approach. 
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The USApproach 
This is the least demanding of the approaches in data terms, as no data are considered 
'essential' to its application by practitioners. They acknowledge that many data sets may 
not be available and adopt the approach that the best and most reliable sources available at 
the time should be used. The data sets considered the most useful as far as the purposes of 
this project are concerned are, as in the other approaches, the basic ones of existing 
vegetation cover, soils and land use. Also highly relevant is the identification of existing 
landscape elements, i. e. patches, corridors and the landscape matrix. As hydrological 
objectives are not being set for the examples for the study area, the data on hydrological 
regimes are considered not to be crucial in this instance. 
Following the recommendations of the approach, any data available for the study site in 
addition to the above will be integrated to provide a fuller picture of the context for the 
proposed greenway routes. 
4.6 CONCLUSION. 
Several discrete approaches to the application of landscape ecology have been identified 
from the literature review and their characteristics and strengths and weaknesses 
evaluated. Three of these have been selected using a number of criteria to assess their 
potential transferability to the British context. The next chapter discusses the selection of a 
study area in which to base hypothetical plans derived from the three approaches. 
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CHAPTER 5- THE APPLICATION OF LANDSCAPE ECOLOGICAL 
PLANNING IN BRITAIN. 
5.1 INTRODUCTION 
The previous chapter identified three approaches to the application of landscape ecology. 
To assess their transferability to the British landscape planning context, a study area was 
selected for which to produce hypothetical plans. This chapter outlines the context within 
which the plans were applied, outlines the selection process for a study area, and describes 
the information base and planning objectives for the area. The discussion commences, 
therefore, with an assessment of the means available to implement landscape ecological 
plans. 
5.2 BRITISH LAND USE PLANNING. 
Despite the official claim that: 
"For more than 40 years there has been a comprehensive system of land use 
planning in the UK ...... (Department of the Environment, 1992 p 1) 
it could be argued that Britain does not have a system for land use planning but a 
development control system. The majority of statutory planning is aimed at giving 
guidance, incentive and control for certain types of land use (mainly development) to 
developers and 'people' on' behalf of the public interest. Consequently, in rural areas, 
statutory land use planning is practised, in the main, within the boundaries of existing 
settlements. Any statutory plans which refer to land beyond settlement boundaries do so in 
an almost exclusively negative way i. e. by identifying what it cannot be used for. The 
majority of rural land use planning is addressed through non-statutory plans produced by 
local authorities, land owners or land managers. 
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a. Statutory Plans. 
The requirement on County, Metropolitan and District Councils and National Park 
Authorities to produce development plans was, until 1990 almost entirely focused on 
settlements. The Town and Country Planning Act 1990 and the Planning and 
Compensation Act of 1991, however, widened the scope of Local Plans to cover all 
developed and non-developed rural areas as well as major rural and all urban settlements. 
The response to this by many District Councils has been to extend the practice of 
establishing village envelopes around existing settlements outside which new development 
will not normally be permitted and including policies for controlling and limiting 
development in the 'countryside'. 
The allocation of rural land in statutory plans is limited to the designation of areas such as 
green belts and locally designated nature reserves and landscape areas which have 
modified development policies to which offer some protection. There are few, if any, 
policies relating to these areas which encourage positive land uses within them; rather, the 
policies are negative ones which outline what cannot happen within the area. 
Whilst the 'countryside' is now recognised as a separate entity in terms of statutory 
planning, there is still not a separate discipline of rural land use planning, so that urban 
planning practices have been adapted for use in rural areas. It is, however, realistic to 
believe that methods of rural land resource planning will develop so that 'wider 
countryside' strategies can complement those for urban areas. 
b. Non-statutory plans 
The way in which the statutory planning system has developed has resulted in a focus on 
the urban environment and on settlement planning. Development plans produced at 
County, Metropolitan and District level contain policies for housing, employment, 
transport, shopping, conservation, recreation and tourism, minerals and waste disposal, 
rural areas and the built environment. Although an attempt at integrated land use planning 
is made for the urban areas covered by plans, areas outside urban boundaries are addressed 
in a piecemeal fashion with little consistency of methodology and context. Non-statutory 
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plans are more flexible in that they are not constrained by the statutory requirements of 
development plans. They normally deal with specific topics such as forestry, tourism and 
recreation, and characteristically adopt a problem solving methodology. The output is 
often in the forrn of 'indicative plans', indicating areas where specific land uses such as 
forestry or recreation would be considered favourably. Despite the weak operational base 
of these plans, they are often valuable for rural areas as they can provide a creative 
approach to complex land use and management issues. 
5.2.1 Historical background 
Although land use planning has only been governed by statute for the last fifty years, the 
planning of land use, has existed since the beginning of the last century when the first'new 
towns' were envisaged to cope with the influx of workers from the countryside to the 
newly industrialising towns and cities. Planning during the century took the form of a 
series of measures, mostly instigated at a local level and led by philanthropists such as 
Titus Salt in Bradford and the Quaker business community in Birmingham, designed to 
ameliorate the problems of public health and housing found in the cities and towns. 
Paralleling the recognition of the need for some form of planned approach to settlements, 
came a growing movement for the protection of the countryside from the consequences of 
such developments. The founding of the National Trust in 1893, the Society for the 
Promotion of Nature Reserves in 1912 and the Council for the Preservation of Rural 
England in 1926 all indicated a desire (at least amongst the affluent middle classes) for 
some form of regulation of land use in rural areas. 
The ravages of two world wars and the need for more housing, coupled with the perceived 
need for the country to be self sufficient in food production and have a strategic reserve of 
timber, heralded a change in the perception of how the land should be used. A series of 
housing and town planning acts had been passed since the start of the century which 
heralded the way for the introduction of a comprehensive act which was passed in 1947. 
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At the same time as the Town and Country Planning Act was being implemented, other 
legislation was having a great effect on rural land use. The Agriculture Acts of 1947 and 
1957 were designed to encourage farmers to produce as much as possible from their land 
by guaranteeing prices and providing government grants for intensification. The Forestry 
Commission, set up in 1919 to establish a strategic reserve of timber and the Forestry Act 
of 1945, led to large scale afforestation of large tracts of the countryside, often with quick 
growing, foreign species of conifer 
In contrast to the above regulations, the National Parks and Access to the Countryside Act, 
which came on to the statute books in 1949, sought to control land use in specified areas 
of the country (National Parks, Areas of Outstanding Natural Beauty and nature reserves). 
Although the act was well intentioned, its provisions meant not only that policies within 
the designated areas often conflicted with the interests of development and agriculture but 
also that the designated areas became a focus for policies and resources designed to protect 
the rural environment, leading to the neglect of the areas of countryside 'in between'. 
Recent land use legislation has added to the post war statutes rather than replacing them. 
The Town and Country Planning Act of 1968 introduced the requirement for the 
production of structure plans at County level and local plans at District Council level. This 
was the first move towards strategic planning, the structure plan containing broad policies 
and proposals for the development of a county as a whole, whilst local plans provided a 
more detailed account of proposed development for a smaller area. The Planning and 
Compensation Act of 1991, placed a duty on local authorities to produce district wide 
local plans, with policies for rural as well as urban areas, encouraging a move towards 
planning in the wider countryside. 
5.2.2 Alternative approaches to land use planning 
The diverse pattern of land use and land ownership throughout Britain and the way in 
which the statutory land use system has developed, has led to the emergence of several 
different approaches to land use planning. 
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a. ControL 
Brought about through legislation, the control of land use in this country is patchy and 
mostly confined to the control of built development in urban areas and rural settlements. In 
the wider countryside, policies for control are mostly concerned with the aesthetic 
appearance of settlements, their infrastructure and the protection of designated sites from 
disturbance. There is no control over the use of agricultural or forestry land use through 
the planning system, the only other rural land use specifically controlled is mineral 
production. 
A certain amount of control is exercised over agricultural land use through various EU 
directives linked to the Common Agricultural Policy (CAP). The control is, however, 
coupled with incentives, payments being made for land which is compulsorily taken out of 
production (set aside) or quotas imposed on livestock and their products. 
b. Incentives 
In response to the gaps in the statutory planning system, many non-statutory plans, 
containing policies for those areas and issues not included in development plans, are being 
produced. Their non-statutory nature means that they have to rely on other means for their 
implementation. 
In this country, the majority of land use is governed by the market economy. Incentives 
offered to land owners to change land use, therefore, are, for the most part, based on the 
economic value of the land use they are being encouraged to change. Financial incentives 
for landowners exist in many forms, from local schemes for tree planting and pond 
restoration, management agreements in designated areas, through national schemes for 
conserving traditional fanning practices and landscape types, to EU instigated schemes for 
set aside land and Less Favoured Areas. 
Although the statutory planning system is mainly directed at control, it also introduces 
incentives in the form of planning 'gain. This principle allows the developer to enter into 




The operation of a market economy means that persuasion in land use planning is not 
oflen a realistic option. Persuasion may be used to encourage participation in non-statutory 
or non-compulsory schemes, but the majority of these schemes also offer incentives for 
participation. These approaches generally include educational and advisory services aimed 
at convincing land managers of the benefits of environmentally sensitive land use. 
5.2.3 Additional types of plan 
In addition to the development plans discussed above, several types of non-statutory plan 
have recently emerged from central government. Although non-statutory in nature, they 
have governmental backing and, in some cases, financial incentives for their 
implementation. 
a. Biodiversity Action Plans (BAPs) 
Following their commitment at the Rio Summit in 1992, Britain is producing and 
implementing Biodiversity Action Plans at national, regional and local levels. The overall 
objective of the plans is: 
"To conserve and enhance biological diversity within the UK and to contribute to 
the conservation of global biodiversity through all available mechanisms" 
(Wynne et al, 1995). 
By identifying species and habitat, determining their status and assigning priorities for 
action, the action plans propose to produce realistic, achievable targets for those species 
and habitats most at risk throughout the country. In addition to national targets for species 
and habitats, those locally at risk must be identified and action plans for their protection 
and enhancement produced. 
These plans, rather than standing alone, are seen as forming a valuable part of the planning 
process for the areas they cover. As well as being assimilated into statutory plans, they 
will form the core of Natural Area plans and be incorporated into plans such as Local 
Agenda 21, Indicative Forestry Strategies and local and regional landscape and nature 
conservation strategies. 
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b. Community Forests. 
Community Forests represent an attempt to spread land use planning into the wider 
countryside by creating a forest environment around major cities and towns. Areas of 
between 10,000 and 15,000 hectares have been designated and most forests have a target 
tree cover figure of between 20% and 50%. 
Community Forest plans attempt to integrate different land uses within the forest area, 
ecological, social, economic, cultural and recreational factors are taken into account in 
their preparation. The forest plans do not, however, seek to influence large scale changes 
in land use throughout the forest area. Rather, they encourage landowners to participate in 
existing tree planting schemes on a voluntary basis. This has resulted not so much in 
integrated land use with priority given to afforestation within the proposed targets, as to 
the piecemeal planting of trees on land often considered by landowners as unfit for any 
other purpose. 
5.2.4 Additional measures for countryside change and safeguard. 
The recognition of the need for policies covering change in the wider countryside has 
come about mainly as a result of directives from the EU. The three schemes discussed 
below are all the direct result of EU interventions affecting the condition of the 
countryside. 
a. Environmentally Sensitive Areas (ESAs) 
Based on geographical areas specifically designated as having vulnerable habitats 
associated with farming, ESAs are designed to provide compensation to farmers who 
agree to use a particular form of environmentally friendly farming practice in the 
vulnerable habitats. 
The scheme affords some protection in the 43 areas already designated, although 
participation in it is voluntary and larger farms with contiguous blocks of habitat tend to 
be targeted for uptake of the scheme (Wilson, 1997). Smaller farms, therefore, whose 
profits may be far more marginal and therefore are under more pressure to intensify, are 
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less likely to be encouraged to join the scheme, so rendering the habitats on their farms 
increasingly yulnerable. 
b. Countryside Stewardship 
Initially originated to promote the conservation of certain types of landscape on land 
designated as set aside, this scheme aims to create, conserve and enhance certain landscape 
types and features thorough the payment of compensation to farmers who manage those 
landscapes and features for an agreed length of time. 
Although the scheme is being extended to cover more landscape types and features, it is 
still an exclusive rather than inclusive one, offering policies and incentives for selected 
habitats throughout the country rather than providing measures covering the wider 
countryside. 
c. Nitrate Sensitive Areas (NSAs) and Nitrate Vulnerable Zones (NVZs). 
Established in response to the growing demands of the EU to regulate water quality 
throughout the union, voluntary NSAs and compulsory NVZs cover some 645,500 
hectares (Osborn and Cook, 1997). Their primary purpose, to protect surface and 
groundwater sources which are abstracted for public consumption from high levels of 
nitrate produced by agricultural practice, is achieved by a system of compensation 
payments (NSAs) and statutory control (NVZs). 
As with the schemes discussed above, the NSA and NVZ schemes concentrate on specific 
areas rather than covering the wider countryside, and do not apply at all to areas where 
water is not directly abstracted for public consumption. 
5.3 CHANGE AND SAFEGUARD IN THE WIDER COUNTRYSIDE. 
The above discussion of the plans and policies covering rural areas highlights not only 
attitudes to the existence of gaps in planning at the wider countryside scale but also 
underlines the variety of plans, proposals and schemes which currently exist for the 
countryside. There has been, in recent years, a growing acknowledgement of the wider 
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countryside and its issues (e. g. PPG9, BAPs, the European Spatial Development 
Perspective (ESDP)) from a planning point of view. There will, presumably, therefore, be 
a growing awareness of the need for integrated planning frameworks for future change and 
safeguard in the wider countryside. These frameworks do not currently exist even for 
development planning, and so there would seem to be considerable scope for the 
promulgation of methods, such as landscape ecology, which assist the production of 
integrated environmental strategies. 
5.4 DATASETS IN THE BRITISH COUNTRYSIDE. 
It was previously observed that different landscape ecological planning frameworks have 
characteristic data requirements. The types of data likely to be available to planners in the 
case study area thus needed to be reviewed. 
There are many objectives for land classifications, and these will largely determine the 
methodology used and the scale at which the classification is conducted. Some form of 
land classification is acknowledged as an essential baseline for any type of land use 
planning, whether it takes the form of a basic inventory of maps or a sophisticated 
interpretation of the opportunities and threats to specific land uses derived from satellite 
images and field surveys. 
Systems for the classification of land use fall into three main types: those which classify 
according to existing land use; those which analyse underlying conditions and seek to 
classify potential for one or several land uses; and those which produce a classification 
based on a range of factors and which identify land units meriting a specific course of 
action (often called landscape assessment). 
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5.4.1 Classifications Identifying Existing Land use. 
At their simplest, these systems present a snapshot of land use at a certain time. They are 
useful for helping to provide an inventory of landscape elements as they are usually based 
on presence or absence of landscape elements in a given area. Various methods of existing 
land use classification exist, having been developed in different countries over the past 50 
years, and are typically based on a series of aerial and ground surveys which seek to map 
certain pre-determined elements. The starting point for these surveys is often the 
underlying soil and geology, which reflect natural divisions in land use and landscape 
areas. In Britain, several land use surveys exist, the two most popular being the Institute 
of Terrestrial Ecology's (ITE) Land Classification system (Bunce et al, 1981) and the later 
Countryside Survey 1990 (Department of the Environment, 1993). These are aimed at 
producing ecologically based land use surveys for the whole of Britain. 
a. Institute of Terrestrial Ecology (ITE) - Land Classification. 
This classification assigns one of 32 land classes to each kilometre square in England, 
Scotland and Wales. It is based on the assumption that the "land surface can be divided 
through objective mathematical classification of defined environmental parameters" 
(Department of the Environment, 1993). The data used for the categorisation are initially 
derived from maps and comprise 70 environmental attributes for each 1 kilometre grid 
square. The categories were grouped under the headings of topography, climate, solid and 
drift geology, man-made features, island status and distance from coasts. An Indicator 
Species Analysis (ISA) (Hill et al, 1975) (known as TWINSPAN) was then used to 
allocate the squares to 32 categories. The resultant map is intended for use as a sampling 
framework and allows predictions at a regional and national scale to be based on sample 
results. It was considered that this methodology was the most objective way to categorise 
land as the 1 kin grid squares are easy to handle ýnd remove the problems of defining 
boundaries based on natural phenomena. 
It can be argued that, as the 1TE land classification provides only aggregated data at a scale 
of lkm, it is only of use for large scale analysis where only aggregated data are needed. 
Frequently it is used as an initial sampling frame for more detailed local surveys. The ITE 
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land classification for Nottinghamshire for example, shows that classifications 9,10,11 and 
12 (which represent developed, agricultural and park land) predominate. The resolution of 
I kilometre square is, however, too large to be used for projects at less than regional level. 
Nottinghamshire County Council, for example, delineated twenty two land use 
classifications for the county, fourteen more than the ITE Land Classification. It does, 
however, provide an invaluable classification system for the whole country which should, 
as it is based on physical variables as well as actual land use, withstand the passage of 
time. 
b. ITE - Countryside Survey 1990. 
Based on techniques used for the Land Classification system, the Countryside Survey aims 
to provide data on changes in land use in Britain (Department of the Enviromnent, 1993). 
Unlike the Land Classification, data from two sources were used. Data from the 
LANDSAT satellite were reduced to 25 target types which were then aggregated to 17 key 
cover types for summary data. These data were then verified by reference to a field survey 
in which 16 key cover types were identified. The field survey was, of necessity, executed 
on a sample basis with 508 1 kin squares being surveyed in 1990,384 in 1984 and 256 in 
1978. The surveys concentrated on land use and specific landscape features rather than the 
combination of physical characteristics used in the Land Class project and combined the 
satellite imaged land use cover maps with the sampled ground surveys to produce a 
comprehensive picture of land use change over the 12 year period. The scale of the survey 
is still at the 1 kin square resolution although use of data on specific landscape features 
enables more detailed information to be produced. 
The project has so far been able to provide a picture of land use change over the period 
1978 to 1990, not only in terms of general land use cover, but also of specific landscape 
features such as hedgerows, woodland and water bodies. This output has helped to identify 
trends over the period and highlight areas where policy decisions should be made to 
counter trends such as hedgerow loss. The major changes in land use in Britain, however, 
occurred before the late 1970s as a result of agricultural policy, and may be occurring 
after 1991 as a result of Common Agricultural Policy reforms. The Countryside Survey, 
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therefore, whilst providing an assessment of landscape change during the late 70's and 
80's, is perhaps more useful as a baseline for monitoring future trends. 
c. Countryside Conimission - Monitoring Landscape Change in National Parks. 
A further ecological land classification exists for the National Parks in England and Wales 
which was developed by the Countryside Commission during the 1980s. This is similar to 
the ITE Countryside Survey in that it aims to assess landscape change during the 1970s 
and 80s. It was, however, confined the National Parks of England and Wales and 
employed a slightly different methodology. 
5.4.2 Land Capability classifications. 
a. Ministry ofAgriculture, Fisheries and Food (MAFF) - Agricultural Land Classification 
(A L Q. 
This classification, undertaken during the 1960s, expressed the potential for agriculture of 
a given piece of land in England and Wales. The aim of the classification is to identify the 
best agricultural land so that it can be conserved for agricultural use only. The assessment 
is made according to the quality of soil and a variety of limiting factors which serve to 
restrict the production potential for crops (e. g. range of crops, yield and amount of input 
needed) (Morgan, 1974). Plans to produce two further classifications, based on the 
standard net output per farm and the performance of individual crops on different land 
types have been shelved. Land is put into one of five categories indicating its flexibility to 
produce economic yields of a wide range of crops and the resultant maps are produced at a 
scale of 1: 63,360. 
The ALC is of limited use because of two factors. The scale of survey means that it is only 
reliable for units of more than 80 hectares - too large to be used for detailed planning 
proposals. There is also some uncertainty over the status of category 3- which covers 
around 50% of the country. This category has now been split into three sub-categories, 
assisting planning decisions about development of the agricultural land resource, without 
seriously compromising farm production. 
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b. Soil Survey - Land Use Capability Classification (L UCC). 
Based on the US Department of Agriculture (USDA) model, this classification system 
aims to simplify the UK soil survey data and provide information for agricultural 
planning. The system classifies land into one of seven categories determined by the 
limitations of use for the land imposed by the characteristics such as climate, erosion, 
wetness etc. Not all the British Isles are covered by this classification scheme but maps for 
many areas have been produced at a scale of 1: 25000 in England and Wales and 1: 50000 
in Scotland. 
Attempts have been made to use the classification by land use planners but it has proved to 
be only really useful in agricultural planning where the limitations of the soil capabilities 
can help to decide which areas are suitable for certain crops or for alternative enterprises 
such as forestry. 
5.4.3 Landscape Assessment. 
It could be argued that the aesthetic qualities of a landscape have always been assessed. 
Preferences for landscapes which provide a satisfying view or experience has a long 
tradition in Europe and elsewhere. It has been argued that the first attempt at forinalised 
landscape assessment was the designation of the National parks in England and Wales in 
the 1950s (Mather, 1986), but it is only in recent times that attempts have been made to 
couple the formal classification of landscape with exercises assessing its quality. 
Landscape assessment differs from land use classification in that it is almost entirely a 
subjective exercise. Various attempts have been made to it a more objective one (see 
below) but, as the main objective for landscape assessment in Britain is to classify in terms 
of visual and aesthetic qualities for conservation purposes, it remains inherently 
subjective. 
a. The Countryside Commission Approach. 
The Countryside Commission has been at the forefront of research into landscape 
assessment in Britain during the past two decades. It has produced several sets of 
guidelines (Countryside Commission, 1985,1988,1994), and now advocates a three step 
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approach based on landscape description, landscape classification and landscape 
assessment. 
The first two steps involve data collection and categorisation. The first stage is usually 
conducted as a desk study relying on secondary sources such as maps, local 'flora', survey 
material and literature concerning the area being studied. The use of overlay analysis is 
advocated as a way of combining all the map-based data, though the use of Geographical 
Information System will enhance the sophistication of the analysis. A further methodology 
used at this stage incorporates qualitative data with the quantitative data already gathered 
from the desk study. Field surveys of visual character call on the surveyors to categorise a 
landscape in terms of dominant elements, aesthetic factors (e. g. balance, scale, enclosure, 
texture, colour, diversity, unity and form), attractors and detractors, and conservation 
measures needed to improve the landscape. Although these values are usually based on 
pre-determined criteria (e. g. scenic quality, degree to which the landscape is determined to 
be unspoilt, sense of place), they are still, for the most part, open to a significant element 
of personal interpretation. 
The third step involves analysing the findings from the first two stages and producing a 
description of the landscape divided into areas of "common character" (Countryside 
Commission, 1994). These areas can then be used to identify specific areas for policy 
decisions aimed at enhancing or conserving the landscape features found within them. 
This form of landscape assessment has been used for several different purposes. It is 
increasingly being used at the county level to aid in the production of structure plans and 
to identify areas for environmental strategy and policy. Northamptonshire and 
Warwickshire County Councils have used landscape assessment as a basis for further, 
more detailed strategies including recreation and conservation (Countryside Commission, 
1994; Warwickshire County Council and Countryside Commission, 1993). Staffordshire 
County Council have produced a landscape assessment of the county and integrated it into 
a draft Indicative Forestry Strategy produced for the Forestry Commission (Staffordshire 
County Council 1995). Kent County Council have used landscape assessment to identify 
and monitor Special Landscape Areas, a designation introduced by the County Council. 
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This form of landscape assessment has proved too resource intensive for use at District 
Council level, although scaled down versions have been attempted by some authorities. 
Hopefully, the creation of unitary authorities in certain areas will provide more scope for 
localised landscape assessments. 
One of the first uses of landscape assessment was in the evaluation and derivation of 
policies for designated areas, especially Areas of Outstanding Natural Beauty (AONBs) 
(Countryside Commission, 1990a). The Commission has undertaken to produce landscape 
assessments for all AONBs as a basis for management plans for each of them. 
Environmentally Sensitive Areas (ESAs) are also being targeted for landscape assessment 
as it is seen as the first step in the process towards setting objectives. 
5.5 SELECTION OF A STUDY AREA. 
The use of a study area to assess the transferability of the approaches to application of 
landscape ecological planning has several advantages: the opportunity to produce 
examples of landscape ecological planning based on a real piece of countryside; the 
opportunity to assess the suitability of existing datasets for landscape ecological analysis 
and planning; and the existence of planners who have an appreciation of the needs and 
problems of the area when assessing the outcomes of the plans (see 2.5 for discussion). 
5.5.1 Criteria for the selection of a study area. 
Several study areas were considered as a basis for experimenting with landscape 
ecological plans. Examples of the objectives and data sets for each area were obtained 
along with copies of existing plans. Four areas were shortlisted for the study area 
(Sherwood Forest, Suffolk Coast and Heaths, the Somerset Levels and Exmoor) and were 
compared to five criteria. 
a. Good datasets 
The minimum data requirements were identified for each approach. The chosen study area 
required the base data to achieve as many of these requirements as possible (it was 
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accepted that it was unlikely that all the requirements would be met by one area). The 
datasets would have to be easily available and, if possible, include detailed land use data. 
As discussed previously, landscape ecological planning benefits from the use of GIS for 
the analysis of large amounts of data so a data set which was already in a convenient 
format for use in a GIS would be an advantage. 
b. History of Countrysideplanning 
The study area should ideally have plans for its rural area either existing or in production. 
The plans should include some element of landscape planning and conservation issues. 
c. Association with natural arealcountryside character zone 
Previous experience suggests that landscape ecological' planning can only produce 
relatively replicable results where it is based on agreed land use objectives for an area. The 
most plausible source of landscape ecological objectives is probably through the Natural 
Areas/Countryside Character project. This, therefore presents an important opportunity to 
establish a framework for landscape scale planning. A case study location based on a 
Natural Area would thus be advantageous. 
d. Anienable expert network 
Coupled with the criterion of a history of countryside planning, was the presence of an 
expert network who were willing and able to participate in the study. Areas were sought 
where some form of forum for countryside planning already existed and where initially 
favourable responses to the study were obtained. 
e. 4ccessible 
As several visits to the area would be required for data gathering and for conducting the 
interviews, it needed to be easily accessible from Cheltenham. 
Although all the areas met some of the criteria, three (Suffolk, Somerset Levels and 
Exmoor) did not have suitable existing datasets. The Suffolk Coast and Heaths and 
Exmoor did not have well developed integrated land use plans and the Suffolk Coast was 
not easily accessible. 
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I 1%. JURE 1 
THE PLAN AREA 
Fig. 5.1 The Sherwood Forest Study Area (SFSA). 
Source: Nottinghamshire County Council (1988). 
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5.6. REASONS FOR CHOOSING SHERWOOD. 
The choice of the Sherwood Forest (Fig. 5.1) as a study area was made on the basis that it 
fulfilled a number of the preceding criteria. 
a. Good datasets 
Nottinghamshire County Council has produced a comprehensive study of land use in the 
county which is available in a fonnat usable by a GIS and a project has already been 
underway at Nottingham University to expand this dataset using the IDRISI GIS. 
Permission was given to access this, thereby reducing considerably the need for large 
amounts of primary data gathering. 
b. History of Countryside Planning 
Several local landscape scale initiatives are already in place or being formulated, including 
a Community Forest, a Forestry Authority Initiative and a County Council landscape plan 
(see table 5.1). Also in existence is the Plan for Sherwood Steering Group which provided 
a forum for discussion amongst several organisations in the area. 
c. Association with a Natural ArealCountryside Character Zone 
The Natural Area itself forms a discrete landscape area distinguishable in terms of 
landscape, geology, flora and fauna from the surrounding areas. It is also an area with a 
distinct cultural and historical identity. The objectives for the Natural Area, whilst not 
extensive, are specific enough to be used as the basis of landscape ecological plans (see 
5.9.1). 
d. Amenable expert network 
Preliminary enquiries indicated that representatives from English Nature, the Forestry 
Authority and Nottinghamshire County Council would be willing to assist in setting up 
and being members of a local expert panel. 
e. Accessibility 
Nottinghamshire is within easy daily travelling distance of Cheltenham. 
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5.7 DATASETS FOR SHERWOOD. 
5.7.1 Data collection 
The available data were obtained via the University of Nottingham. All the data outlined 
below were already assembled by the University for a project on behalf of the Sherwood 
Initiative who allowed the data to be made available for use in this study. The initial data 
from the Nottinghamshire County Council Land Use Survey was converted for use by 
IDRISI for the Sherwood Initiative Project and this, coupled with further data supplied 
specifically for the project, form the basis of the data listed below. The analysis of the 
data, performed by the author specifically for this study, is outlined in chapter 6. 
1. Nottinghamshire County Council Land Use Data derived from a land use survey based 
on a similar methodology to that used by the ITE's Land Classification scheme. Aerial 
photographs of the county taken between 1992 and 1994 at a scale of 1: 10,000 were 
overlaid with land use information gathered in field surveys. The data were then 
transferred to a 1: 25,000 Ordnance Survey map using a colour classification key and 
the results digitised into a DATAMAP GIS system. With an overall accuracy rate of 
around 94% (Nottinghamshire County Council, 1993), the classification system can be 
said to have produced reliable data for analysis. The data were originally digitised at a 
scale of 1: 25 000 into a DATAMAP GIS. To import the data into IDRISI, a C++ 
programme was written to convert DATAMAP vector files to IDRISI vector files. The 
IDR1SI vector files were then rasterised using the POLYRAS command. 
2. Gross and netfarm marginsfor the county, obtained from the Ministry of Agriculture 
and overlaid on to the ITE sub divisions. 
3. ITE land classification for the county, which is outlined more fully in chapter 5. As 
only two land use classes from the 1TE Countryside Information System (CIS) were 
represented in the Sherwood Forest area, it was felt necessary for the project to further 
sub-divide this, so the two classes: 
9- fairly flat, open intensive agriculture, often built up 
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10 - flat plains with intensive fanning, often arable/grass mixtures, 
were divided into 10 groups and used by the University of Nottingham along with the 
gross and net profit margins, to match land use with profit. For the purpose of 
landscape ecological analysis however, this sub-division was too crude and it was 
decided to use the Nottinghamshire County Council land use data which showed 
examples of almost all the 22 categories of land use in the area. 
4. Planting zones, based on the Sherwood Initiatives own analysis of zones eligible for 
tree planting grants. These were digitised from an OS 1: 50 000 map into IDRISI as 
binary vector files for conversion into IDRISI image files using the TOSCA digitising 
package. 
5. Nitrate Sensitive Areas and Nitrate Vulnerable Zones, obtained from MAFF on a 1: 50 
000 base map digitised as the planting zones above. 
6. Main traits ortation routes through the area, obtained as mapped output from P 
DATAMAP package at Nottinghamshire County Council at 1: 10 000, and digitised as 
above. 
7. Location of the Sites ofSpecial Scientific Interest in the area, as for (6). 
8. The extent of the Western Urban Farmland, derived from the Greenwood Community 
Forest Plan, depicting mainly farms with low net margins which are being targeted 
specifically for woodland planting grants. This was digitised from 1: 50 000 OS map as 
for (6). 
The minimum data requirements determined for each approach are discussed in chapter 4 
(see 4.5) and their comparison to the actual data available is discussed in chapter 6 (see 
6.4.1.1,6.4.2.1 and 6.4.3.1). Although cruder than the data requirements for two of the 
approaches (the Dutch and The Czech/Slovak), a valid working example of each could be 
obtained from the data available. 
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5.7.2 The Sherwood Forest Study Area - description and characteristics. 
"Nottinghamshire might almost be called the average English county. There are 
about twenty five counties larger; twenty five smaller; ......... its scenery is quiet, 
undulating and unexceptional, a gentle descent between the Pennines and the Fens" 
(Howitt and Howitt, 1963 pl). 
Within this unexceptional, average county, lies the Sherwood Forest Study Area. It 
comprises some 500 km2 situated in the centre of the county, having the city of 
Nottingham as its border to the south and Worksop delineating its northern extent. The area 
is located on a north-south aligned plateau of Triassic Sandstone known locally as Bunter 
or Sherwood Sandstone. The plateau varies in height from around 180 metres in the north 
to 40 metres in the south around Nottingham Castle. It forms a distinct geological and 
biological division within the county, being characterised by poor, acidic freely drained 
sandy soils and, locally, superficial Quaternary deposits of alluvium and post glacial sands 
and gravels. 
a. Flora and Fauna 
The flora and fauna of the area are, for the most part, unremarkable although there are 
nationally/internationally important communities of saproxylic invertebrates in the relicts 
of ancient woodland. These ancient woodland relicts are perhaps the most important 
natural feature of the area although the inventory of ancient woodland for the county shows 
that they are now only found in isolated pockets in the north (NCC, 1991). The Natural 
Area also possesses some small fragments of lowland heath characterised by Calluna- 
Deschampsia heath in mosaic with acid grassland. Two other distinct habitat types also 
occur in the area. Small patches of wet heath still exist and support communities of 
Sphagnum spp., Erica tetralix and Molina caerulea. These, combined with open water 
areas provide a valuable wetland resource. To the north of the area, several large managed 
estates form the area known as the Dukeries. These, as well as having extensive areas of 
managed broad-leaved and coniferous woodland, also support farmland bird species and 
contain areas of improved and unimproved grassland. 
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b. Landscape 
There are no nationally designated landscapes within the county although it does adjoin the 
Peak District National Park. Whilst the landscape of the Sherwood Forest Natural Area is 
not outstanding aesthetically, it is considered to be special enough within the county to 
have received 'Mature Landscape' status. This designation is designed by Nottinghamshire 
County Council to identify and give protection to "areas of countryside least affected by 
intensive arable production, mineral extraction, commercial forestry, housing, industry and 
associated infrastructure" (Nottinghamshire County Council, 1995). The designation not 
only identifies important areas in the county but, in conjunction with structure and local 
plan policies, seeks to offer protection for them and encourage measures for their 
conservation, enhancement and, in some cases, creation. 
c. Conservation Designations 
The lack of internationally and nationally important flora and fauna in Nottinghamshire is 
characterised by the lack of sites given international or national designations. There is one 
Special Protection Area in the Sherwood Forest Natural Area (although this is only half of 
one Site of Special Scientific Interest (SSSI)). There are no National Nature Reserves 
(NNR) or Royal Society for the Protection of Birds (RSPB) sites within the county. The 60 
SSSIs (geological and 56 biological) are mainly concentrated in the northern part of the 
county and total approximately 2,550 hectares. The largest are found within the Sherwood 
Forest Natural Area. The Nottinghamshire Wildlife Trust owns and/or manages a further 
27 reserves. 
d. Environmental Quality 
The general environmental condition of the area can be said to vary between marginal and 
poor. NOX, CO and S02 emissions are rising and EU standards are expected to be 
exceeded imminently (Nottinghamshire County Council, 1993). Bassetlaw, in the north of 
the Natural Area, has some of the highest levels of acid rain in the country which is thought 
to account for some of the poor local forest quality. The main sources of airborne pollution 
are fossil fuel fired power stations and road transport. Although many of the waterways in 
the county are generally classed as being in an acceptable in terms of water quality (NRA, 
1995), the waterways in the Sherwood Forest Natural Area suffer from problems of water 
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extraction. At the present time, water extraction licences exceed the capacity of the 
resources and a lack of groundwater is forecast to cause the drying up of some if not all of 
the watercourses in the area. There is one Nitrate Sensitive Area and one Nitrate 
Vulnerable Zone in the Natural Area which have recently been designated following the 
regular breach of EU guidelines for nitrates in water supplies throughout the county 
(MAFF, 1994; Nottinghamshire County Council, 1993). 
e. Land Use 
The dominant land use in the county is agriculture (around 70%). This is greater in the 
Sherwood Forest Natural Area, at around 80%. The main products in the Sherwood Forest 
Area are wheat, barley, pigs and a small amount of milk production. The poor quality of 
the soils in the area and paucity of groundwater have contributed greatly to some of the 
environmental problems discussed above and farm viability can, in some parts of the 
Natural Area, be described as almost marginal. Agricultural practices are characterised by 
large field sizes and high levels of nitrate and pesticide input. The pasture land is mainly 
improved and is concentrated in the north of the area (Nottinghamshire County Council, 
1993). Throughout the county, forestry and woodlands account for only 7% of the land use; 
in the Sherwood Forest Natural Area, however, this figure rises to around 12%, the 
ma ority being Forestry Authority owned and managed coniferous plantations 
(Nottinghamshire County Council, 1995). 
One prominent land use which is now providing both problems and opportunities for 
alternative uses is mineral extraction. The Nottinghamshire coal field was, at one time, one 
of the largest in the country; mineral extraction and its associated activities covered over 
5% of the total land area of the county. The decline of the British coal industry has led to 
the gradual reduction in the number of working pits and now only three pits remain active 
locally. In the Sherwood Forest Natural Area, all the mineral extraction sites are now 
redundant and, in some cases, derelict. Plans for their rehabilitation offer great 
opportunities for nature restoration and recreation provision. 
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5.7.3 The Sherwood Forest 'Natural Area' 
The Sherwood Forest Natural Area (fig. 5.2) benefits from being easily recognisable as a 
discrete area in terms of its geology and flora and therefore does not suffer the problems 
faced by other areas seen as 'dumps' for features which do not easily fit into specific natural 
areas. There was some initial discussion about the siting of the southern and north eastern 
boundaries of the area, the western and eastern being well defined by distinct changes in 
geology. The creation of a soft boundary to the south and a transitional boundary to the 
north east, although ameliorating the problem of definition of the area, may lead to these 
areas being excluded form many of the management plan objectives for the Sherwood 
Forest Natural Area as they impinge on adjoining areas. 
The main nature conservation features of the area are identified as: 






Source: English Nature (1997) 
Figure 5.2 The Sherwood Forest Natural Area. 
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These features form the basis for English Nature's management plan for the area. The plan, 
although only in its formative stage, is one of the more generalised plans which have been 
produced so far, providing non-specific policies and targets for the area. The main targets 
for woodlands, heathland, wetlands, parklands and geology are not quantifiable nor do they 
contain temporal parameters. The terms 'improve', 'encourage, 'promote' and 'support' 
indicate the non-executive role assumed by English Nature in Natural Area management 
which may, as discussed above, reduce the effectiveness of the Natural Areas concept. 
The policy of the Leicestershire, Lincolnshire and Nottinghamshire Regional Office of 
English Nature, of implementing natural area management plans through locally 
established mechanisms, has meant that the Sherwood Forest Natural Area management 
plan is being implemented through the County Nature Conservation Strategy (now 
reconstituted as the Biodiversity Action Plan). This would appear to be a logical solution to 
implementing natural area action plans, but, in practice, it has meant that the 
implementation process has been effectively stalled as the Biodiversity Action Plan is only 
at the first draft stage(Alton, pers. comm. ) and English Nature are taking no proactive steps 
to promote the management plan for the area in any other fora. Representations to the 
group compiling the Biodiversity Action Plan and an active involvement with the group by 
an English Nature representative has ensured that a Natural Areas approach is being taken 
to the production of the BAP (although a defacto approach of this kind would probably 
have been taken without lobbying from English Nature). 
5.8 REVIEW OF THE PLANNING CONTEXT OF SHERWOOD. 
The Sherwood Forest area is characterised by a plethora of statutory and non statutory 
plans and initiatives, the definition of the Natural Area being merely the latest. This 
multiplicity of plans and initiatives reflects the lack of integrated rural planning in Britain 
at the current time. Table 5.1 shows the twelve initiatives or designations currently 
affecting the Sherwood Forest Natural Area. In theory, the majority of these schemes, 
having been initiated by the County Council, should be integrated in terms of objectives 
and activities. In practice, there are potential conflicts between schemes such as the 
Greenwood Community Forest, which has already had to revise its plans, and the 
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landscapes classification scheme which has designated part of the Community Forest area 
as a Mature Landscape because of its visual qualities associated with a lack of trees. The 
Heathland Strategy and the Plan for Sherwood are also areas of potential conflict insofar as 
the Heathland Strategy covers the Plan for Sherwood area with an objective of the creation 
of heathland. Although the Plan for Sherwood is not specifically a plan for 'trees with 
everything', the areas for heathland creation in the two strategies may not be identical. 
All the policies in the County Council-led schemes attempt to cross-refer to each other and 
each new one has to take into account policies already existing in the various plans and 
schemes. The main mechanisms in place for attempting to ensure the consistency of 
policies across the schemes are the nomination of one person with an interest in all the 
schemes to be involved with each of them, and the requirement that any County Council 
plans and policies formulated for the Sherwood Forest Natural Area should first be 
approved by the county planning department. The former measure, whilst theoretically 
sound, has potential for breaking down as one person could spend the whole of their 
working day attending meetings and advising committees (this is indeed starting to 
happen). The latter measure, too, relies on one or two members of the planning department 
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The schemes initiated by organisations other than the County Council also have the 
potential for inconsistency. Again, mechanisms are being sought to provide representation 
at various forums for an observer to gain a strategic overview. Schemes such as the 
Sherwood Initiative are seeking to associate themselves very closely with existing county 
council plans and the facilitating nature of their work is being emphasised. A perceived 
conflict has, however, arisen between the Greenwood Community Forest and the 
Sherwood Initiative, where incompatible views about the types of forest environment to be 
created, and a clash of personalities, have led to little mutual support. 
Whereas the County Council schemes focus almost exclusively on policies for preserving 
or enhancing the natural environment of the area, the external agencies' schemes adopt a 
wider stance, bringing in other aspects of environmental and socio-economic conditions. 
Although the County Council plans refer to these, their objectives are narrowly focused 
and miss an opportunity to emphasise the underpinning and integration of all plans for the 
area by environmental considerations and concerns. 
Additional schemes and designations are in preparation. As mentioned previously, the 
County Council are preparing a Biodiversity Action Plan, and an Indicative Forestry 
Strategy and Rights of Way policy document are also expected to be completed within the 
near future. Although all these schemes will come under the umbrella of the Countryside 
Appraisal (which has so far produced the Mature Landscape designation), they each stem 
from a different stimulus and will be viewed by different audiences. 
5.9 OBJECTIVES FOR SHERWOOD. 
5.9.1 Integration of the Natural Areas Approach with other initiatives and 
designations in the area. 
The realisation of the vision of the Natural Areas Approach as the catalyst for integrated 
natural resource planning, cutting across conventional administrative boundaries, may be a 
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distant prospect. The situation in the Sherwood Forest Natural Area characterises the 
problems and issues currently being encountered by English Nature in their attempts to 
introduce the scheme. 
None of the current initiative or designation boundaries coincides with the natural area 
boundaries. It could be argued that, as the natural area has only recently been defined, there 
should be no expectation that the boundaries of it and any other independent scheme 
should be the same. The premise on which natural area boundaries were defined, however, 
was that of discrete, locally recognisable, units already defined in many cases (and 
Sherwood is no exception) in county flora and geological surveys. It would not be too 
naive to assume that at least one scheme, specifically aimed at environmental conservation 
and produced locally, would have acknowledged the same division for its own policies. 
Table 5.1 shows the extent of the schemes currently affecting the area where specific 
boundaries have been delineated. The scheme whose boundary most closely mirrors that of 
the Natural Area is the Plan for Sherwood (Fig. 5.1) although it does not extend quite so 
far south. The eastern and northern boundaries also show some divergence. The Plan fo 
Sherwood concentrates solely on the existing rural area of the original extent of the ancient 
Sherwood Forest whereas the Natural Area's boundaries follow more closely the line of the 
sandstone outcrop. The Biodiversity Action Plan will, when it is finally formulated, be split 
into areas which do closely mirror natural area boundaries within the county of 
Nottinghamshire, but as some of the Nottinghamshire natural areas overlap with other 
counties, the whole of some of the natural areas will not be covered by the Action Plan. 
5.10 OBJECTIVES OF THE NATURAL AREA AND THE PLAN FOR SHERWOO 
AREA 
As previously discussed, the Plan for Sherwood boundaries are those which most closely 
mirror the Sherwood Forest Natural Area boundaries. The objectives of the two areas 
however, although not overtly conflicting, have different starting points and priorities. 
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Table 5.2 shows the stated objectives for the two initiatives. Through its restricted remit, 
the objectives set by English Nature for the natural area concentrate on nature conservation 
objectives alone whereas the Plan for Sherwood seeks to resolve conflicts between nature 
conservation and recreation. The objectives of both initiatives to enhance and increase the 
nature conservation resource of the area and to involve local farmers and landowners are 
obviously compatible (although the way in which farmers and landowners are involved 
will have to be carefully co-ordinated to avoid confusion and a proliferation of schemes). 
The possible conflicts may arise in the Plan for Sherwood's objectives to encourage 
recreation and enhance the visual qualities of the landscape as their attainment may result 
in the diminution of the effectiveness of the nature conservation objectives of the two 
initiatives. 
5.11 CONCLUSION. 
Land use planning exists in this country as a diverse series of plans, policies and schemes 
which tend to target specific geographical areas or landscape elements rather than covering 
the wider countryside. Growing recognition of the importance of planning for the wider 
countryside has led to the piecemeal development of non statutory plans which attempt to 
integrate land use policies at the landscape scale. The need is now apparent for tools with 
which landscape planners can produce land use plans led by specific objectives and a 
framework within which to formulate those plans. 
The choice of the SFSA to assess the transferability of approaches to the application of 
landscape ecology provides a discrete landscape area with already established landscape 
planning objectives and a forum within which to discuss the hypothetical plans. It is also 
an area for which exists a reasonably comprehensive database of landscape ecological 
information, much of it in convenient formats for further manipulation and interpretation. 
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The next chapter discusses the production of those plans, examining their methods of 
production, the outcomes of the three approaches in the SFSA and discussing the strengths 
and weaknesses of the three approaches and the plans they produced. 
164 
0 "rj 
c) M (D 
e rý 
w e 




uý CD :i ý. 
9 Qu)3 UD 
-, 
9 
< 20 U ým 44 0 ci 
cu 




< cu r 





F1 -4 0 -0 
= ý (D Z0 r. gp 
0 tn -0 (1) 
0 U as t: 4, 
U 





0 tn rn cn :ý 0 v 2 
tn E- = r. 
0 
E-. 4 ci 
0 k. 0 rn 
cu 
cn 0 ý 
0 




C) . ý z , 
zi 
9 9 
tr; 2 - U -- r t ý ý rn t n 
0 ýc 














ýo cu cu CD cu 
ZJ 
0 0 ýý g (D 
(D 
e -, 5 > 00 ýý (D 2 4-4 
U2 .- "e 
J. D' ý-4 e 0 
r 
ý4 ýo ý cn 
cu 
9 
- ý; rý ý ý .0 
ce (L) 
- O 
zi U2 4 = cu 













u cn C) 
d 
ný -c C) C) c) ýc 
CU r. c) tn (D 
e iz ý4 
C) 
cz j 0 
J 0 tu 








r. ýý CU - 
4-4 zi 
(D 0 a) u= + En 9) 
g 







cu ce ce o 
ci 0 0 t) 
U 
0 0- w CU 
1-. 
C, 3 CU 0 t) -i- C) 
ý4 

















. Q) 0 cn o 











CHAPTER 6- GENERATION OF LANDSCAPE ECOLOGICAL PLANS. 
6.1 INTRODUCTION 
The two previous chapters have described and discussed the three approaches to the 
application of landscape ecology chosen to assess transferability to the British context and 
the selection of and data availability for the SFSA. 
This chapter builds on the previous two, outlining the procedures for creating the 
hypothetical plans, evaluating their strengths and weaknesses and assessing their 
transferability to the British context. 
The chapter starts with a landscape ecological analysis of the area using the data outlined 
in the previous chapter. This analysis will not only highlight the landscape planning 
problems of the area in landscape ecological terms but will also provide base data on 
which to perform more detailed analyses following the methodologies of the three chosen 
approaches. The chapter concludes with an explanation of the detailed application of the 
three approaches to the SFSA. 
6.2 THE INFORMATION BASE FOR THE AREA. 
One of the criteria fulfilled by the Sherwood Forest Study Area (SFSA) was the 
availability of data for the area in a format which could be used by a GIS. The SFSA met 
the majority of the minimum data requirements for the production of hypothetical plans 
based on each approach (see 2.3.1). 
6.2.1 Data analysis for the Sherwood Forest Study Area. 
The data available for analysis and the choice of GIS with which to perforni the analysis 
are described above. The data were analysed using several of the standard IDRISI analysis 
commands, many of which are designed specifically for landscape ecological data 
analysis. 
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a. Nottinghamshire County Council Land Use Data 
As these data covered the whole of the study area, they proved to be the most useful for 
initial analysis. 
The basic map comprising the 22 land use types was broken down into 22 separate maps, 
each showing a different land use using the REASSIGN command in IDRISI. This 
command assigns a value of 0 to all land use types except the one to be isolated. This 
enabled the total area of each land use type to be calculated and comparisons made on the 
percentage of each different type. 
The data contained in each of the 22 land use maps were then broken down into individual 
patches by using the GROUP command. This enables each patch to be identified 
individually for the purposes of measurement. The AREA command was used to calculate 
the area of each patch and the PERIM command gave measures of the perimeter of each 
patch. These two basic measurements gave an indication of which patches were of 
sufficient size and shape to function as viable landscape elements and therefore should be 
retained and incorporated into any landscape ecological plan. It also indicated areas where 
habitat patches already existed but were not of sufficient size or shape to fulfil all the 
needs of species support. These areas could be enhanced and enlarged within any plan. 
Fragmentation analysis was also attempted using the PATTERN command and also a 
more sophisticated package FRAGSTATS which is designed to work on IDRISI files. 
These analyses were less successful as a debugged copy of FRAGSTATS was not 
available until late 1996 and the fragmentation measurement within the PATTERN 
command in IDRISI did not give adequate analysis of such a complex area. Some other 
problems were also encountered with the IDRISI analysis, namely: 
1. The scale at which the data were digitised meant that when the data were rasterised in 
IDRISI, the smallest landscape features (those covering less than a full pixel) were 
aggregated up to the nearest pixel. This was also true for smaller features which 
covered more than one but less than two or two pixels but less than three. As there are 
many small landscape feature patches within the land use data, several values were 
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repeated in values files created to separate individual landscape patches using the 
GROUP command. Any analysis such as AREA, PERIMETER or PATTERN 
performed on these files therefore showed many patches as having the same values. 
This did not prove to be a great problem however as the most valuable data, those 
related to the size and shape of the larger patches to be incorporated into any land use 
plans and the size and shape of those patches to be enhanced in any plans, were still 
identifiable. 
2. The scale at which the digitising was originally performed has produced anomalies in 
polygons at a small scale. Although at a scale of 1: 25 000 polygons are closed, when 
the GROUP command is performed (see below) individual pixels which constitute part 
of the polygon lines but are not actually joined to adjacent pixels are encountered and 
counted as one patch. Thus many more patches (all given a minimum value) than 
actually exist are registered and any further analysis such as fragmentation or shape 
indices will give false values. 
3. The way in which the GROUP command operates means that individual pixels with 
the same value are counted from the top left hand comer of the image. Each time a 
pixel with a different value is encountered, IDRISI assumes that it is encountering a 
new patch. Many of the habitat patches in the Nottinghamshire land use file have other 
patches of habitat within them (e. g. patches of coniferous woodland can contain 
patches of broad-leaved and mixed woodland and heathland). IDRISI is, therefore, 
returning values for several separate patches for one patch which has other habitat 
interspersed within it. It is therefore difficult to obtain a true value for the number and 
size of habitat patches for each landscape feature. This also exacerbates the first 
problem described as some of the patches produced are too small to be measured 
separately and are aggregated up to the nearest pixel. 
The last two difficulties, whilst highlighting the problems of using data for a purpose for 
which it was not initially designed, did not prove to be insurmountable in terms of 
applying the three approaches as none of them actually used fragmentation analysis in 
their methodology. If the project were to be undertaken with more resources, then either 
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specialised data for landscape ecological analysis would be compiled or the existing data 
could be 'cleaned' to provide more accurate analysis. It is doubtful, however, that any land 
use planning project undertaken in Britain would have the resources to undertake large 
scale data collection purely for the purposes of the project. The data used for the Dutch 
and Czech and Slovak approaches have been, for the most part, collected specifically for 
landscape ecological analysis or for the purposes of the land use planning project for 
which they were being used. The selection and use of data other than this is a problem 
which needs to be addressed by landscape ecologists in general, especially those who 
advocate the discipline as a basis for applied land use decisions. 
6.2.2 Land and landscape classification in the Sherwood Forest Natural Area. 
A number of land use and landscape surveys are available for the Sherwood Forest Area 
which provide a general planning baseline. 
a. National Surveys. 
As discussed earlier, the ITE Landclass survey shows two main land use types in the area. 
For land use planning at the scale of the Sherwood Forest Area this gives too generalised a 
picture and although it could be said to give a good indication of the mix of land use found 
in the area, more detailed assessment is needed. The classification is now 16 years old and 
there have been changes in land use in the area over the intervening years. 
The Countryside Survey 1990 provides more up to date information than the ITE 
Landclass but concentrates on identifying changes in land use during the 15 years up to 
1990 and is more useful for identifying potential trends in the area. 
The Agricultural Land Classification shows that the majority of the Bunter sandstone 
plateau on which the area is situated is grade 3 land, that is, land with moderate limitations 
that restrict the choice of crops and/or require careful management (Bibby and Mackney, 
1969). Agriculture accounts for around 54% of the land use of the area (50% arable) and 
the nutrient poorness of the soils means that large inputs are needed to maintain an 
economic yield. Even so, farmers in the area have an average net farm margin of around 
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E206, which is well below the E245 average for the county (University of Nottingham, 
1995). 
b. Regional Surveys 
Several land surveys exist for Nottinghamshire. Most of them have been conducted in 
response to specific projects during the last ten years but each adds to the database for the 
county. The majority of the county-wide classifications have been carried out by the 
County Council and include Phase I and partial Phase II Habitat surveys and a countryside 
appraisal which a landscape assessment and a land use classification. 
c. Habitat Surveys. 
Data from the habitat surveys for the county are held by the Nottinghamshire Biological 
Records Office which is funded by Nottinghamshire County Council. Despite numerous 
requests, and generous help from other County Council departments, no data were made 
available from the Biological Records Office for this study. If the data had been available, 
they would not have been in a fon-nat suitable for direct input to IDRISI and would have 
required considerable work to create a suitable data set. The data would also have been at a 
smaller and more detailed scale than much of the other data available and would have 
needed to be scaled up and aggregated before being combined. 
d. Nottinghamshire County Council Countryside Appraisal. 
The Countryside Appraisal project was initiated in 1989 with the objective of providing 
data on which to perform landscape designation work. The base survey was performed in 
1991 and the results published in 1993. By the time that the results were published, it was 
clear that the data would be useful for far more projects than the one for which it was 
originally designed, and possible applications were seen to include recreation planning, 
environmental impact assessment, the 'State of the Environment Report' and monitoring 
landscape change. This ability for data collected for specific projects to be used by others 
is an argument to be used when doubt is being expressed about the resource hungry nature 
of such classifications. Once the data have been compiled they are often available for use 
by other projects (both within and external to the organisation), although data collected by 
profit making organisations are often not as widely available. There appears to have been 
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no attempt made, however, to Raise with other potential users of the data to produce a 
product which suits their needs as well. The data may have limited use to some of the 
project teams expressing an interest in them as they may not be in a form or at a scale that 
they are able to analyse in detail. 
e. Land Use Survey. 
Figures 6.1 a, 6.1 b shows the Nottinghamshire County Council land classification for the 
Sherwood Forest Area. The area was defined by the County Council and was identified as 
being the extent of the Bunter Sandstone measures. Table 6.1 shows the percentage of land 
in each class in the Sherwood Area. 
6.3 ANALYSIS OF THE AREA IN LANDSCAPE ECOLOGICAL TERMS. 
As discussed at 2.6, the survey-analysis-plan approach is being adopted for the case study 
area. Due to the resource constraints placed upon this study, the survey data used were 
already existing, compiled as part of Nottinghamshire County Council's land classification 
scheme. The data however had not been subjected to landscape ecological analysis and 
appeared in their raw state. 
Although the objectives of the Natural Area and the PFS were to be used as the guiding 
principles for the hypothetical land use plans, a landscape ecological analysis of the area 
would highlight the problems in landscape ecological terms, providing a framework 
against which to assess the objectives of the two schemes. A landscape ecological analysis 
of the area would also provide a framework for thinking about the area in landscape 
ecological terms as well as providing an information base for the generation of the 
hypothetical plans. 
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6.3.1 Landscape ecological analysis. 
The data used for the analysis were the land use data produced by Nottinghamshire County 
Council, which were digitised by the Council (see above) and then imported to the IDRISI 
GIS for analysis. The data transfer to IDRISI was perfonned by students undertaking an 
MSc in GIS at Nottingham University. 
The following landscape ecological analysis is based on the IDRISI analyses and a visual 
analysis based on the Nottinghamshire County Council data. The data set which was most 
used for the analysis was that from the Nottinghamshire County Council Land Use 
Survey. The data for the Sherwood Forest Area were extracted from the whole county data 
by the County Council, who created data sets for each Mature Landscape Area. 
Land Use Type Area (Ha) Percentage 
of total 
Cultivated Arable Land 13240.07 46.51 
Coniferous Woodland 4176.16 14.66 
Urban 2792.09 9.81 
Broad Leafed Woodland 2276.50 8.00 
Mixed Woodland 1157.49 4.07 
Mineral Works, Pit and Heaps 1084.30 3.81 
New Improved Grassland 833.06 2.93 
Permanent Pasture and Meadow 742.23 2.61 
Bracken and Scrub 500.02 1.76 
Amenity Grassland 418.99 1.47 
Bracken and Heather 280.65 0.99 
Rough Grass including Marshland 271.48 0.95 
Bracken Grass Heathland 218.59 0.77 
Rough Grass and Scrub 116.99 0.41 
Open Water 104.29 0.37 
New Plantation Woodland 82.43 0.29 
Bracken with Mature Trees 56.99 0.20 
Permanent Pasture with Mature Trees 36.67 0.13 
Allotments 26.03 0.09 
Permanent Pasture and Scrub 22.42 0.08 
Permanent Horticulture Crops 14.46 0.05 
Rough Grass with Mature Trees 12.83 0.04 
rT-otal 28459.74 100.00 
Table 6.1 Types and Distribution of Land Use in the Sherwood Forest Area 
Source: Nottinghamshire County Council 
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The visual analysis of the data involved studying the maps produced from the County 
Council data to determine the dominant patterns in the landscape and identify the areas of 
existing habitat and habitat scarcity. 
6.3.2 Land Use in the Sherwood Forest Area. 
Figure 6.1 and Table 6.1 show the distribution of land use for the whole of the Sherwood 
Forest Area. By far the largest type of land use is Cultivated Arable Land. The arable land 
can be considered as the landscape matrix within which patches of other landscape 
features occur. 
6.3.3 The Landscape matrix. 
The pattern of the arable fields tends towards large, prairie type fields with few field 
boundaries in the north of the area with a smaller, more enclosed agricultural landscape in 
the south. The main crops grown in the area are potatoes, sugar beet, oil seed rape and 
cereals and require high levels of water extraction for irrigation and artificial nutrients to 
replenish an already naturally poor soil. These factors affect not only the patterns of arable 
land but also other landscape features, especially water. The large fields and poor soil 
quality, especially in the north of the area, mean not only that the biodiversity of the 
agricultural land is low, with little habitat for many species, but also that the landscape 
matrix may well prove to be hostile to many species attempting to cross it to access other 
habitat patches (see below). 
The nature of the arable farming in the area is constantly changing in response to 
profitability. The current pattern is a result of arable subsidy payments related to the 
Common Agricultural Policy (Nottinghamshire County Council, 1993) and is considered 
to be only transient. Any changes in agricultural support mechanisms are expected to bring 
a fast, large scale change in the arable landscape pattern for the area. Any land use plans 
for the area based on the agricultural land use patterns should be formulated with these 
considerations in mind as they could have both positive (opportunities for changes in land 
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use in line with plans for the area) and negative (large areas of land being left to 
dereliction as has happened historically) effects on the pattern of land use in the area. 
6.3.4 Landscape Fragmentation. 






A visual analysis of the land use map of woodland (Fig. 6.2) shows large blocks of mainly 
coniferous woodland with smaller areas of broad leafed and mixed woodland in the north 
and south of the area. 
An analysis of the broad-leaved and mixed woodland (which offer similar habitat 
conditions) (Fig. 6.3) shows the fragmented nature of these two habitat types. The largest 
patches of both mixed and broad-leaved woodland are found in the north of the area. This 
area is characterised, however, by many small isolated patches of both woodland types. 
Fragmentation is further exacerbated by a 'sub-matrix' of coniferous woodland which 
surrounds many of the broad-leaved and mixed woodland patches. The coniferous 
woodland is often large enough to provide a hostile habitat to many of the smaller broad- 
leaved and mixed woodland species. Many of these woodlands are privately owned and, as 
they have little economic value, are not managed in any way. 
The majority of remnant ancient woodlands in Nottinghamshire are found within the 
Sherwood Forest Area although they are estimated to comprise only 1% of the total county 
area (NCC, 1984). The ancient woodlands are found mainly within the areas of the 
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isolated. Although some areas of ancient woodland still retain trees, they are not 
considered as being part of the ancient woodland, having been planted within the last 200 
years. 
Although the main areas of woodland in the Sherwood Forest area are large and, in the 
north, reasonably well connected, they comprise mainly coniferous woodland. As natural 
lowland coniferous woodland is rare in England, these large, commercially managed 
blocks of forest do not provide useful habitat for the range of species usually found in 
typical English lowland woods. The fragmentation of native woodland could be 
ameliorated, however, if a policy of mixed woodland planting is followed for areas where 
the coniferous crop has reached economic maturity and is felled. 
b. Heathland. 
Only small areas of true heather heathland still survive in the Sherwood Forest Area (Fig. 
6.4). It is estimated that only 40 Ha of true heath (i. e. more than 25% heather coverage) 
exist in Nottinghamshire, a decline of 86% from the 1920s (Soden, 1991; Glasson, 1987). 
Other areas of heathland found within the area comprise less than 25% heather cover and 
include bracken with scrub, grass and trees. The majority of the existing heathland is 
protected by SSSI status and can be found in the Bilhaugh and Birklands SSSL 
Figures for the amount of true heathland still existing in Nottinghamshire vary. The 
County Council land use survey gives the figure for the Sherwood Forest Area as being 
around 280 Ha, whilst English Nature estimate a total area of 183 Ha for the whole of 
Nottinghamshire in 1991 (NCC, 1991) and 43 Ha in 1992 (English Nature, 1992). This 
area contains around 124 Ha of dry heath, by far the largest concentration in the area. The 
only wet heath in the area is found in the Rainworth Forest SSSI but is estimated to cover 
less than 0.1 Ha. 
Heathland is particularly badly affected by fragmentation and evidence from studies of 
other areas of lowland heath indicates that fragmentation produces patches which are too 
small to support non-nal heathland species, and this in turn leads to these patches 
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1989). The fragmented and ephemeral nature of the heathland in the Sherwood Forest area 
(due to forestry practices), especially in the far north and south of the area, means that, 
unless the heathland is specifically managed and regenerated, much of it could disappear 
due to neglect rather than destruction. 
c. Grassland. 
The grassland resource within the Sherwood Forest area is small at around 2 035 Ha. (Fig. 
6.5). Of this, new improved grassland is by far the largest category and the largest patches 
also occur in this category. Grassland in the area is characterised by small, fragmented 
patches spread evenly throughout the area. As the area is mostly arable, the remaining 
grassland areas tend to be those which are either inaccessible by farm machinery or are 
uneconomic for arable fanning because of other factors. 
Small amounts of rough grass with marshland exist (around 271 Ha. ) but this tends to be 
in small isolated patches. The marsh grassland is often surrounded by other categories of 
rough grassland which will serve to increase the area of habitat available for some 
grassland species but will only act as a fragmentation factor for those species specific to 
marsh grassland. 
Some small patches of permanent pasture are relatively unimproved (i. e. with only low 
levels of inputs or no inputs applied in recent years). These areas do support communities 
of meadow plants and invertebrates but are mostly small, and fragmented by the arable 
landscape matrix. 
d. Wetland 
There is very little wetland or open water in the Sherwood Forest area due to the 
underlying freely draining sandstone (Fig. 6.6). The largest water bodies are artificial, 
being created as part of the landscaping of the large estates of Thoresby, Clumber and 
Welbeck in the north of the area. The two main rivers of the area, the Maun and the 
Medden and their tributaries serve to link the three main water bodies in the north, 
Welbeck Great Lake, Clumber and Thoresby Lakes with smaller lakes in the south. The 
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larger lakes support good colonies of water birds and provide important over wintering 
sites for many species of ducks and geese. 
There are some smaller water bodies in the south of the area created by quarrying and 
mining which are isolated but are used by the larger bird species found on the large lakes 
in the north. 
Although the water bodies in the area do not appear to be physically fragmented, in that 
they are large bodies and are for the most part connected by the main rivers of the area, 
some fragmentation and isolation does occur in terms of species movement between the 
lakes. The main reason for this is the quality of the water in the rivers in the area. The high 
levels of input required to maintain economically viable fanning in the area means that the 
nitrate levels in the Rivers Medden and Maun regularly exceed EU limits and the problem 
is exacerbated the further south the measurements are taken. The high demand for 
irrigation water also means that water levels in the two rivers fluctuate more than could 
normally be expected from season to season so affecting many species dependent on the 
river water levels. 
6.3.5 Connectivity. 
Although a study of field boundaries was undertaken as part of the land use survey by 
Nottinghamshire County Council, no data are yet available for them. It is therefore not 
possible to produce measures of connectedness for habitat patches in the area at the 
moment. It should also be noted that Selman and Doar (1992) found standard connectivity 
measures unhelpful in view of practical problems of variations in the quality and 
'gappiness' of linear features. 
Whilst local connectivity between areas of woodland in the north of the area may be high, 
the fragmented nature of the Sherwood Forest landscape (see above) and the existence of 
intensive framing methods in the landscape matrix would indicate a low level of 
connectivity between habitat patches over the area as a whole. There appears to be very 
little opportunity for species movement between the north and south of the region because 



































6.3.6 Shape Indices. 
The problems with the methods for calculating shape indices discussed above means that 
no indices have been produced for habitat patches in the area. Visual analysis however 
indicates several points: 
1. Broad-leaved woodland. 
Many of the patches of native broad-leaved woodland appear to be either too small 
(i. e. less than 50 Ha) or too linear to provide adequate interior conditions to 
support woodland interior species (Opdam et al, 1985; Selman and Doar, 1992). 
Analysis indicates only four woodlands in the area with a contiguous area of over 
50 Ha. and the majority with contiguous areas of less than 5 Ha. The linear nature 
of many of the woodlands means that interior conditions are reduced and that the 
effect of the edges of the woodland (i. e. reduction of woodland flora species 
leading to increased risk of predation because of lack of cover and reduced food 
sources) are increased. 
2. Mixed woodland. 
Many of the mixed woodland patches have been planted within coniferous 
woodland plantations when a crop has been clear felled. Many of the patches 
therefore display characteristics suited to creating good woodland interior 
conditions i. e. compact non-linear shapes providing minimal edge effect and large 
areas of interior. 
6.4 METHODS OF PLAN PRODUCTION. 
6.4.1 Indicative Plan 1: Biocentres/biocorridors approach (The 'Czech/Slovak' 
approach). 
The first indicative plan produced was based on biocentres and biocorridors, characteristic 
of landscape ecological planning of the Czech/Slovak school. Fig. 6.7 outlines the model 
constructed for the application of the Czech and Slovak approach. 
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The biocentres/biocorridors approach is based on the establishment of ecological stability 
in the landscape. The method of achieving this is to create a network of protected 
biocentres to maintain the indigenous gene pool of species and increase the number and 
range of those species. The biocentres are linked by linear landscape features - 
biocorridors - which act as habitats in their own right as well as dispersal routes between 
biocentres. This approach is broken down into four stages; 
1. Identification of the current state of the landscape. This includes identifying landscape 
elements deemed either to be stable or unstable. 
2. Identification of existing biocentres and biocorridors, In the Czech/Slovak approach, 
existing biocentres and biocorridors are those landscape elements which already have 
some degree of legal protection (in this country this would include NNRs, SSSIs, 
Biosphere Reserves, LNRs, RAMSAR sites etc. ). 
3. Mentification of gaps in the existing network. These are the areas with few or no 
existing biocentres or biocorridors. 
4. Identification of areas for the establishment of new biocentres and biocorridor-s The 
indication of potential sites for new landscape features. In the Czech and Slovak model, 
there are few, if any, constraints on the site chosen. Although some sites will be 
preferred because their existing land use and soil and water quality are superior to other 
sites, no site is excluded unless it is considered to be potentially compromised by the 
location of development. For the purpose of the present study, existing land use is taken 
into account when identifying such sites. 
6.4.1.1 Dat 
The first step in producing a landscape ecological plan is the collection of data about the 
existing situation in the area being planned. 
The data requirements for this approach were identified in paragraph 4.2.3 as being: 
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* the location and type of landscape elements; 
0 the representativeness of those landscape elements for the study area; 
9 size and shape, which determine the ability of the landscape element to perform the 
functions of species support within them; and 
e landscape ecological significance of landscape elements. 
1. Location and type of landscape elements. 
Fig. 6.1 illustrates the distribution and type of elements in the Sherwood Forest Area 
landscape. Their distribution and location are discussed earlier in this chapter (see 6.5 - 
6.6.6). 
2. Representativeness of landscape elements. 
The characteristic features of the Sherwood Forest Area are defined as: 
" Ancient Acidophilous oak woodland/wood pasture 
" Lowland Heath 
" Wetlands 
" Parklands 
(English Nature, 1994). 
The core of the landscape stability network in this approach are protected areas with high 
ecological value. No large scale designated areas (such as National Parks or AONBs) exist 
within the SFSA, or close to its boundaries. There are, however, around 15 SSSIs in or 
close to the area, which offer protection to the remnants of some of the typical habitats of 
the area. 
3. Size and Shape of landscape elements. 
As discussed earlier, size and shape indices were not available for the study area. A visual 
assessment of the area, however, indicates that the majority of natural and semi-natural 
features (apart from commercial forests) are sub-optimal in their size and shape. 
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4. Landscape ecological significance of landscape elements. 
As discussed in Chapter 4, the main omission in terms of data for this approach is the 
landscape ecological significance of each element. Although these data would lead to a 
more sophisticated analysis of the landscape elements and the potential location of new 
ones, it is doubtful whether, in an indicative study such as this , the use of this additional 
data would produce significantly different results. 
6.4.1.2 Analysia 
a. Location and type of landscape element. 
For the purpose of analysis for this approach, the location and type of landscape element is 
important in identifying the general pattern of landscape elements with a view to 
determining in which areas the potential biocentres and biocorridors are located and where 
the gaps in the network are situated. 
Fig. 6.1 shows the distribution of landscape elements throughout the SFSA. The majority 
of the natural or semi natural features are located to the north of the area, where the 
majority of the woodland, heathland and open water can be found. The small amount of 
grassland is evenly distributed throughout the area. These elements have the potential to 
form the basis for the establishment of biocentres and biocorridors to create a network 
throughout the region. The major gaps in the network can be seen to the south of the area 
where tree cover, heathland and open water features are all sparsely fragmented. 
b. Representativeness of landscapefeatures. 
The Czech/Slovak definition of representativeness is the importance of the role of a 
selected habitat in maintaining the biological diversity of the area. The four habitat types 
recognised by English Nature as being typical of the SFSA (see 6.4.1.3 above) are all 
represented in the area. Of the four types of habitat considered to be representative of the 
SFSA, little remains in any significant quantity. They are concentrated in the northern part 
of the area and can be considered as being largely fragmented. The species they support 
are, in many cases, specific to that habitat (e. g. deadwood invertebrates, lichens and 
fungus, woodland, heathland and wetland birds, heathland and wetland flora) and can also 
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be seen as being representative of the area. Only small isolated remnant patches exist in the 
rest of the area and most of these are associated with coniferous forestry plantation. 
If the Czech and Slovak definition of representativeness is to be strictly adhered to, 
however, other areas must be considered as having value on terms of maintaining 
biological diversity. The remaining areas of forest and grassland, whilst not considered as 
being wholly typical of the area, do at least provide some form of 'natural' landscape 
features. Although they are unable to offer optimum habitat conditions to many of the 
typical species of flora and fauna in the area, they do provide areas of cover and foraging 
for many of the bird and mammal species in the area and may act as valuable stepping 
stones between more viable habitat patches. 
The agricultural matrix which comprises the largest single land use in the area may not be 
typical of the historical landscape of the Sherwood Forest Area, but is typical of the current 
landscape and so has created its own, albeit limited, range of habitats and associated 
species. It can also provided limited habitat for travelling and foraging for those species 
associated with the typical landscape features. 
The developed parts of the study area have little value in terms of forming elements that 
can be considered as being representative of the area. Areas such as amenity grassland, 
small stands of trees and allotments may provide limited habitat conditions for some of the 
species which area representative of the Sherwood Forest Area, but these are largely 
fragmented, small and isolated from viable populations for colonisation. 
c. Size and sha e of landscape elements. 
One of the principles of landscape ecology concerns the importance of the size and shape 
of habitat patches within a fragmented landscape. This approach emphasises the 
importance of the shape of patches, the length of their borders and their 'associations' with 
the surrounding matrix. A habitat patch will be able to perform the function of stabilisation 
if it is of sufficient size (dependent on the type of habitat patch) and shape (the ideal being 
a small edge in relation to the area of the patch i. e. circular). 
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As discussed at 6.3.6, the measurement of the size of discrete patches and the calculation 
of shape indices were only possible for the largest patches. Only four of the semi-natural 
broad-leaved woodlands in the area were of sufficient size adequately to support interior 
populations and the majority displayed the characteristics of linear rather than patch 
features. 
The mixed woodland patches fared better for, whilst not necessarily comprising totally 
representative species, many of them showed the characteristics of being able to support 
interior woodland species. 
The fragmented nature of the heathland has led to a reduction in the size and shape 
characteristics of the majority of the heathland patches. Many of the larger patches are also 
associated with commercial forestry and are therefore ephemeral in nature. 
The small pockets of remnant rough grazing display few size and shape characteristics that 
would enable them to sustain communities of associated species. 
d. Determination of the current ecological quality of the landscape. 
Locating natural, semi-natural and artificial elements in the SFSA was a reasonably 
straightforward process. Very little of what could be termed natural habitat remains within 
the study area. Small pockets of ancient woodland exist in the Birklands and Bilhaugh 
SSSI, fragments of heathland and wet woodlands exist in the parklands of the Dukeries in 
the north of the area but are too small to be identified separately by the Nottinghamshire 
County Council land use survey. The majority of landscape elements fall into either the 
semi-natural or artificial categories (Fig. 6.8). As the landscape ecological significance of 
landscape elements has not been calculated for the purposes of this study, landscape 
elements are graded from I (most stable) to 5 (most unstable) depending on their ability to 
support representative species. 
1- Most stable elements - protected areas (SSSIs) 
2- Areas with semi-natural woodland, heathland and grassland 
3- Areas with coniferous plantation habitats 
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4- Areas with agricultural habitats 
5- Artificial areas 
Fig. 6.8 indicates the distribution of these features. The gaps in the network are those areas 
lacking in existing biocentres (SSSIs). They are concentrated in the south of the area 
which also displays a large degree of fragmentation of category two and three landscape 
elements which could be utilised for the establishment of new biocentres and biocorridors. 
The north of the area, although having several SSSIs, also displays some fragmentation of 
category two and three landscape elements, especially on its eastern side. By far the 
largest category of landscape element is category four, areas with agricultural habitats. As 
these areas do provide habitat conditions for some species, the potential for establishing 
new biocentres and biocorridors amongst them is higher than for the unstable areas. 
6,4.1.3 Plan production. 
The plan being produced can be said to be operating at the regional scale. At this scale, 
only general areas for the siting of new bioccntres and biocorridors are indicated, along 
with any human created elements which could act as potential barriers to the integrity of 
the network (Fig. 6.9). 
Fig. 6.10 Shows the final plan, which indicates existing biocentres and biocorridors 
(SSSIs). The areas with the highest potential for the establishment of new biocentres and 
biocorridors are those which represent category two in the continuum and therefore will 
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not need substantial alteration to achieve biocentre, or biocorridor conditions. Not all of 
these will be utilised, especially in the north of the region where a higher degree of 
connectedness is indicated. Many category two elements in the south of the region display 
features more characteristic of biocorridors (i. e. narrow, linear elements linking 
fragmented patches) and may therefore be more suited to that purpose. 
In the Czech and Slovak application of the approach, the aim of newly established 
biocentres and biocorridors is to achieve as near natural (i. e. category 1) character as 
possible. This presupposes a lack of human intervention in their development, although it 
is acknowledged that a certain amount of management of the features will be required. In 
the British situation, the achievement of 'naturalness' by the newly created elements may 
not be possible (although in the case of heathland this could be achieved); the aim would 
be for newly established biocentres and biocorridors to perform the ecological functions 
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6.4.2 Indicative Plan 2: Promotion of landscape features related to species dispersal 
strategies (The 'Dutchl approach). 
The Dutch scenario approach was based on a specific landscape and thus addressed that 
landscape's particular problems in terms of land use and conservation. As discussed earlier 
(see 4.4.2.1) the development of the scenarios was a cyclical process, focusing on the 
specific land use issues encountered by Dutch landscape planners. Subsequent uses of the 
scenario approach in Holland (e. g. the Gelderse Poort landscape plan) have used the 
essence of the four scenarios rather than applying them in their entirety in the way in which 
they were developed for tile Central Open Space project. For the purposes of this study, the 
same approach to plan production has been taken (Fig. 6.11). As no scenarios for nature 
pre exist for the SFSA, the four scenarios have been utilised by reference to their basic 
objectives and their application to the objectives of the SFSA. If the scenario approach 
were to be adopted in tile SFSA, it may well be that fewer scenarios would be identified for 
the area (as has happened in the application of the approach in Holland). In application, it 
has been found that the optimum use of the scenario approach is for the zoning of land use, 
using each scenario to denote a specific zone or number of zones within which the 
objectives of the scenario are applied. This approach has been taken to the production of 
the indicative plans for the SFSA. 
The data requirements for this approach were identified as being: 
0 actual vegetation, soil type, hydrology and land use; 
0 policy development in the area (areas which have already been allocated as part of the 
policy/plan making process for specific land uses), future perspectives (any long term 
future plans for changes in land use), and possible problem areas (areas in which land 
tenure may lead to problems in implementation; and 
* target vegetation (determined from the scenarios). 
Data on the actual vegetation for the whole area were not available. The Nottinghamshire 
County Council data provide partial vegetation information for woodlands, grassland and 
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heathland, but the actual species of trees, grass and heath are not recorded. General data are 
available for the dominant tree, grass and heath species for the area and these are used for 
the purpose of this study. 
The soil of the area is unifonn throughout the area, its boundaries being defined by the 
extent of a band of acidic sandstone which results in a dry, light, nutrient poor soil. Some 
coal measures are located in the west of the area although these have all been worked out. 
Detailed hydrological data are not available for the area in a format usable by GIS. The 
underlying sandstone of the area gives a permeable layer through which surface water 
quickly permeates through to a deep extensive aquifer, forming an important source of 
water for the city of Nottingham and for agricultural irrigation. The area is covered by part 
of one Nitrate Sensitive Area (NSA) and a Nitrate Vulnerable Zone (NVZ). 
Existing plans covering the area are shown in Table 5.1. Not all the plans have specific 
policies for the SFSA, whilst some, such as the Plan for Sherwood , the Special Landscape 
Area and the Sherwood Forest Natural Area, have policies only concerning the SFSA. The 
majority of the policies specifically concerned with the SFSA area involve landscape 
planning of one form or another. The main constraints/problems in the area are the 
Nottingham Green Belt to the south and the use of part of the Birklands and Bilhaugh 
forest for military exercises and training. 
6.4.2.2 Analysis 
The analysis of the data collected at the survey stage is primarily concerned with 
identifying the optimum areas for the realisation of each of the scenarios. Although the 
analysis will be conducted for each scenario separately, the final plan production phase will 
amalgamate the four scenarios into the plan area as has been done in actual application in 
Holland. 
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a. Analysisfor scenario I- Godwit. 
This scenario is the closest to the current nature conservation policy of the Netherlands. lt 
works on the premise that future nature conservation should be carried out by the 
extension and improvement of existing sites and the establishment of small connected 
patches of habitat across a predominantly agricultural landscape. Buffer zones will be used 
extensively around urban areas and these will comprise areas of integrated land use such 
as ecologically based agriculture and recreation. 
Based on existing SSSIs, analysis of the soils and land use of the area illustrates several 
areas for the potential expansion of the already protected sites. The two largest sites, 
Birklands and Bilhaugh and Clumber Park, are both woodland and heathland SSSIs. They 
are situated in areas where the predominant surrounding land use is commercial forestry 
with some semi natural broad-leaved and mixed woodland. The extension of these sites, 
and especially the creation of permanent heathland, would, therefore be feasible in terms 
of current land use and land suitability. Existing policies for the area encourage the 
extension of woodland and heathland at the two sites although the continuing usage of 
Birklands and Bilhaugh for military exercises could threaten the integrity of new areas of 
heathland. 
Buffer zones would be required, especially around the heathland SSSIs in the east of the 
SFSA. Their proximity to the city of Mansfield and the town of Rainworth could mean that 
their existence is threatened by development and recreation pressures. The creation of 
buffer zones will be limited by the proximity of the developed areas. 
b. Analysisfor scenario 2 -Elk 
This scenario is based on the concept of the creation of areas of 'wilderness' and the 
segregation of land uses according to their expected rate of change over time. The concept 
of wilderness creation is not, apparently, completely alien to Dutch nature conservation. 
The wilderness areas would comprise land set aside with no human intervention 
envisaged. The management of the wilderness areas would be undertaken primarily by the 
introduction of large herbivorous grazing species such as elk. 
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The analysis of soils and current land use indicate very few areas where the wilderness 
conditions required for this scenario could realistically develop. As the major objectives 
for the area are the maintenance and enhancement of the native woodland and heathland 
cover, the existing areas of ancient woodland and heathland in the north of the area would 
appear to hold the most potential for wilderness creation. There appear to be no suitable 
existing sites in the south although the Clipstone Forest (presently commercially managed 
forest) could be a potential site. The core of each of these areas is currently fragmented; 
they would require expansion and their present recreational functions would need to be 
restricted. The recreational function would be served by the creation of areas of similar 
habitat around the wilderness areas to act as buffer zones between them and other, land 
uses which could threaten their integrity. The use of other scenarios as buffer zones around 
the core areas is a possibility. 
The creation of wilderness areas would require the introduction of native species into them 
for management. The heathland areas, traditionally managed by grazing animals, would 
require some limited form of human intervention to ensure their maintenance, but the 
wooded areas could be sustained with little or no human influence. 
The main problems facing this scenario in terms of policies already in place for the area is 
the importance of recreation and education to the area. The military use of the Birklands 
and Bilhaugh site would also compromise the integrity of it as a potential wilderness area. 
c. 4nalysisfor scenario 3- Harrier 
This scenario is considered to be the most radical departure from existing nature 
conservation practice in the Netherlands (although the planned introduction of the elk to 
completely unmanaged 'wilderness' areas must be viewed as a fairly radical proposal). As 
with the elk scenario, the harrier advocates the segregation of land uses and the 
establishment of large new areas exclusively for nature conservation on the optimum sites. 
Unlike the elk, a high degree of management of the sites is envisaged and the main 
objective of this scenario is the achievement of a high level of biodiversity. 
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In the context of the SFSA, this scenario differs little from the Elk scenario. The analysis 
of soil condition and current land use indicates that there are few areas outside those 
already containing woodland, grassland, heathland or water features which would be 
suitable for the creation of new large areas exclusively for conservation. The majority of 
farmland is highly improved and the soils impoverished. Although the establishment of 
areas of woodland and heathland on these areas would be possible, the conditions for them 
would not be optimal. The focus of this approach therefore is on those existing sites 
mentioned above. The creation of large, managed, sites for nature conservation would be 
most effective by joining the large afforested areas to the north of the area into one large 
area of native species forest and heathland. The areas of Clipstone Forest in the centre of 
the SFSA area and the already forested, although fragmented, areas in the south also have 
the potential to form core areas for nature conservation sites. 
Buffer zones comprising areas of environmentally friendly fanning and recreational 
woodlands would act as barriers between the nature conservation sites and commercial 
land uses and ameliorate the problems caused by the necessary restriction of public access 
to the conservation sites. 
Potential threats to the achievement of this scenario from existing policies would come 
from the greenbelt policy in the south of the region which, although restricting 
development, have exceptions policies for such activities as mineral extraction and 
development relating to agriculture and forestry. The majority of other plans covering the 
area seek to integrate rather than segregate land uses although the Plan for Sherwood does 
advocate policies indicating low, medium and high intensity leisure uses depending on the 
carrying capacity particular landscape elements. 
d. Analysisfor scenario 4- Otter 
The basic concept for this scenario is that of connectivity reducing the effects of isolation 
resulting in a less fragmented landscape and benefiting those species which are 
particularly sensitive to habitat fragmentation. Although, as discussed above, indicator 
species were not specifically used in the creation of the four scenarios, examples of this 
scenario were developed specifically for the dispersal of the otter (although the use of 
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scenario two is envisaged for any species for which dispersal and the colonisation of 
remote sites is an objective). The creation of dispersal routes such as riparian corridors and 
forest belts is also seen as being beneficial to other land uses such as recreation whilst 
maintaining an essentially agricultural matrix. 
The analysis of soil conditions and existing land use indicated several potential sites for the 
creation of habitat patches and linear features to aid species dispersal. The mammal and 
bird populations of the SFSA contain few species considered to be particularly vulnerable 
to habitat fragmentation. Of those, heathland birds such as the nightjar (Capriniulgus 
europaeus) and the woodlark (Lullula arborea), both of national importance, would benefit 
from the establishment of more permanent heathland patches with wooded corridors for 
roosting and cover. The nationally important Natterer's and noctule bats (Myotis nattereri 
and Nydalus noctula) would also benefit from the creation of wooded corridors especially 
if they linked larger woodlands and were spatially related to open pasture. The farmland of 
the area also supports some nationally important farmland birds which would benefit from 
the creation of wooded corridors and hedgerows. The only nationally important terrestrial 
mammal in the area is the brown hare (Lepus capensis) whose optimum habitat is open 
unimproved farmland. They too would benefit from the creation of field margin corridors 
for dispersal and cover. There are four watercourses running through the area, three from 
east to west and one from north east to south west. These natural corridors could form 
important dispersal routes for species from the less fragmented north of the area to the 
more highly fragmented west and south. 
There are several barriers to the creation of corridors and stepping stones for species 
dispersal in the SFSA. Fig. 6.9 illustrates the major roads and developed land in the area. 
These, coupled with several railway lines which run through the area, form barriers and 
potential sinks for species dispersing throughout the area and measures will be needed to 
ameliorate their effect. 
In the SFSA, this scenario, lacking the sophisticated dispersal analysis techniques used in 
Holland, will be used throughout the plan area to create a network linking features in other 
zones across zone boundaries. 
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6.4-2.3 Plan production. 
Once the outcomes of the scenarios have been analysed, they would normally be presented 
to landscape planners in the plan area for them to decide on the best course of action for the 
plan. For the purposes of this study, the role of the landscape planners has been assumed by 
the author and a plan produced illustrating one option of the amalgamation of the four 
scenarios into the plan area (Fig. 6.12). 
Of the four scenarios, Elk and Harrier are the most demanding in terms of change in land 
use. Elk being based on patches of unmanaged wilderness and Harrier on the creation of 
large areas for nature conservation and the segregation of land uses. Because of the size of 
the SFSA and the proximity of large areas of development, the optimum areas for the siting 
of the two scenarios are limited as discussed above. The two scenarios form the base of the 
plan for the SFSA, other land uses and the other two scenarios being used for the 'bits in 
between'. The areas prescribed for the Elk and Harrier scenarios are predicated on the 
existence of existing suitable habitat or land use for their establishment and enhancement. 
The buffer zones around them are designed along the lines of the Godwit scenario, with 
integrated land uses and the enhancement of existing protected areas. Aspects of the Otter 
scenario are spread throughout the plan area, with areas for the establishment of corridors 
and stepping stones being identified as the basis for a dispersal networý. 
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6.4.3 Indicative Plan 3: The creation of multi-purpose linear landscape features (The 
'US' approach). 
This approach focuses on the ecological role of multifunctional, linear landscape features. 
It has the best documented methodology (Fig. 6.13) of all the approaches, with a manual 
designed to be used by landscape planners. The aim of the approach is to create linear 
landscape features linking existing or newly established habitat patches at the small, 
medium and large scales. The features are designed to be used either as recreation routes or 
to enhance or maintain water quality and are therefore substantial features (i. e. not just a 
lone tree or a hedgerow). The SFSA has one newly established recreation route, the Robin 
Hood Way, running form the north to the south of the area which, if it had been planned 
using the US greenways approach, could also have functioned as a dispersal route between 
the less fragmented habitats in the north of the region and the highly fragmented habitats in 
the south. The multifunctional nature of greenways also addresses problems of 
implementation. More resources are likely to be available for the establishment and 
maintenance of the greenway if it has a dual purpose, a concept which is also relevant to 
the British context. 
6.4.3.1 Survey 
The data requirements for this approach were identified as being: 
9 existing vegetation cover, soils, land ownership and land use; 
0 cultural data, i. e. the location and function of areas of historic interest, historical 
patterns of land use and any future plans for land use change and existing recreational 
uses of the area; 
0 identification of existing patch, corridor and matrix types - these are important for 
detennining the actual boundaries of the proposed route; 
e barriers to species movement - the identification of any landscape elements that could 
be detrimental to the movement of key species along a chosen route. 
Although this dataset is a fairly simple one, requiring no sophisticated GIS analysis, the 
potential for it to be incomplete for the plan area is acknowledged in the methodology. 
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Landscape planners are encouraged, however, to continue with the plan process with the 
data which are available. 
6.4.3.2 Analvsis 
The analysis of the survey data was performed in the context of the stages recommended 
for the approach. 
In terms of methodology and data requirements, this approach was the most 
straightforward to replicate. Fig. 6.1 shows the existing land use and vegetation cover 
(although land ownership data were not available). From this, and from the objectives and 
policies of the Plan for Sherwood and the Natural Area, possible routes for the greenway 
were identified. Fig. 6.14 shows the identification of existing patches, corridors and the 
landscape matrix which were used to determine possible alternative routes. The figure also 
shows barriers to species movements along the possible routes. As no key species have 
been identified by either of the plans being used to formulate the objectives for the. 
application of the three approaches, movement patterns for specific species have not been 
explored. 
The results of the application of this approach are discussed later in this chapter. The use of 
additional data sets for the application of this approach (such as key species, land 
ownership and hydrological patterns) may well have produced several alternative routes to 
those proposed. As the emphasis of the methodology is, however, on the use of existing 
data sets to produce the greenway plans, only existing data were used. 
1. Understand regional context. 
The significant biological features in the area are the remnants of ancient woodland and 
heathland which exist in the north. These must be conserved and, where possible, 
extended. Also in this area are three lakes, two of which are joined, and the River Meden 
which dissects the two major areas of woodland. The lakes, although not natural, provide 
good habitat for waterfowl, especially over-wintering ducks and geese. The course of the 
River Meden links several small blocks of woodland as well as joining the larger River 
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Maun which provides links to the south of the area and other water features such as Vicar 
and Rainworth Waters and the lakes at Rufford. Much of the woodland in the south of the 
area comprises large blocks of coniferous plantations and is, for the most part, physically 
unconnected to the features in the north of the area. The small areas of deciduous or mixed 
woodland in the south of the area also have few physical connections. 
The major recreational features in the area are the four country parks at Burntstump, 
Sherwood Forest, Rufford and Clumber as well as the Centre Parcs complex in Clipstone 
Forest and several visitor centres, picnic sites and walking and cycle routes. The towns of 
Mansfield, Worksop, Retford and the city of Nottingham provide quick and easy access to 
the area for recreation for a large number of people. 
Barriers to species movement comprise human created elements such as roads and 
railways, developed land and natural barriers such as streams and rivers. All these types of 
barriers exist throughout the area, potentially compromising species movement especially 
from north to south. 
2. Selectproject goals and a study swathe. 
The project goals would obviously be set by each project individually and will vary 
between projects. The goals for conservation could include: 
* the opportunity for species from the small remnant patches of ancient forest and 
heathland to disperse to other existing or newly created woodland or heathland areas 
by the creation of corridors; 
4m the separation of intensively farmed land and fragile ecological features by the creation 
of buffer zones between them; 
increasing connectivity in the fragmented south of the area by establishing small 
stepping stones along a linear corridor. 
The goals for water resource protection could include: 
0 the protection of watercourses in the nitrate sensitive area and nitrate vulnerable zone 
by the establishment of vegetation zones along the water courses; 
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* controlling the flow of water within the water courses (and reducing the risk of 
flooding) by increasing vegetation cover around them; 
increasing dispersal of a specific species by providing appropriate conduits and small 
patches of habitat for them. 
The goals for recreation could include: 
* taking some of the recreational pressure off the northern woodland of the area by 
creating greenways in the south of the area; 
" providing a recreational route linking the four country parks in the area; 
" providing a recreational route linking large urban areas such as Mansfield and 
Worksop or Retford and Nottingham. 
The study swathe selected would be dependent on the objectives of the project, as creating 
a route using new rights of way and acquiring land as in the US approach would be 
virtually impossible in Britain. New recreational routes could be created or existing ones 
modified along existing rights of way or disused railway lines or canals. 
6.4.3.3 Plan production 
3. Define greenway boundaries. 
It is at this stage that landscape ecological theory is most used. The boundaries are defined 
by identifying nodes (i. e. areas of existing habitat, larger than the greenway itself, which 
act a, s sources and destinations or species using the greenway). The land between these 
nodes should then be analysed for features which may give resistance to movement e. g. 
major roads, railway lines, built up and industrial areas. The greenway should then take 
the line of least resistance between a series of nodes. 
4. Create and implement schemes 
The creation of a continuous corridor greenway is a long term project. Not only does the 
creation of route itself have to be undertaken but also the establishment of suitable habitat 
where it is missing along the route. A management plan for the route also needs to be 
produced at this stage as the greenway will need management to continue to achieve its 
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route has differing objectives and is usually based on existing rights of way or other 
landscape features which would facilitate access. The riparian routes are partly on existing 
rights of way where they exist. 
6.5 OUTCOMES OF THE INDICATIVE PLANS. 
6.5.1 Plan 1: Biocentres/biocorridors. 
6.5.1 .1 Main features of the 121a 
This approach lends itself to identifying and classifying landscape at a strategic level. It 
also provides a framework for determining the best places for new habitats to be created to 
achieve a network of conservation features across an area. 
The Plan for Sherwood area contains not only sites of ecological significance but also a 
whole range of features (natural, agricultural and built) which form the landscape of the 
area. The Plan for Sherwood area shows a landscape that has large areas of unstable 
elements as well as much marginal land. The stable elements appear to be fragmented, 
especially in the south of the area. Although details are not available about the hedgerow 
network, the landscape appears to have few connections between stable areas. 
Once the quality and stability of the landscape elements have been established, those with 
the lowest ecological quality value (assessed in this area by visual analysis only) can be 
identified for further action. The most obviously unstable elements exist on the perimeter 
of the area (e. g. Nottingham, Mansfield, Worksop and Retford) and may have little 
potential for being part of the main network. They could, however, contain small 
biocentres and corridors linking them with biocentres outside the urban area. 
Those areas with low ecological quality according to this approach should be improved. 
The siting of stabilising features depends very much on the suitability of the existing 
landscape. The stabilising capacity of the water features could be improved by filling in 
the gaps in vegetation along their lengths to ensure that they function effectively as 
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biocorridors. The conversion of portions of the coniferous woodland to traditional 
beech/oak or more mixed woodland would create further biocentres, especially in the 
Clipstone Forest and Bilhaugh areas. Further small areas of woodland could be established 
in the south of the area to act as local biocentres. Establishing new areas for heathland 
biocentres would be more difficult as heathland is affected by fragmentation. One 
possibility is using some of the land to be restored after mining activities to create 
heathland biocentres, especially in the north of the area. Further data are required, 
however, before a comprehensive picture of the layout of the network can be produced. 
Analysing the landscape at this scale obviously means that the fine grain of small habitat 
patches and linking features is missed, but it does give a strategic view of the area, and can 
help to target appropriate action. 
Policies could be proposed for encouraging the creation of new stable elements in the 
landscape, especially where alternative uses for land are being considered. Some form of 
protection for the whole of the network could also be considered to maintain its integrity. 
Although this approach does not specifically address the needs of recreation planning, the 
creation of new 'natural' landscape elements would provide scope for the provision of 
recreation facilities. Policies could be proposed for encouraging the creation of new stable 
elements in the landscape, especially where alternative land uses for land are being 
considered. Some form of protection for the whole of the network could also be 
considered to maintain its integrity. Although this approach does not specifically address 
the needs of recreation planning, the creation of new 'natural' landscape elements would 
provide scope for the provision of recreation facilities. 
6.5.1.2 Strengths and weaknesses of the 121 
The main strengths of the plan lie in its strategic nature and its total coverage of the plan 
area. It can be said to be truly a wider countryside plan, with nature conservation at its 
core. Although produced in isolation, in the Czech and Slovak application this scale of 
plan would form the centre layer of a three tier system of plan production at national, 
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regional and local scales, and it would easily lend itself to nesting with plans at other 
scales. Although not explored for the purpose of this study, the plan at local level will 
address the issues of relationship between the developed land in the area and the wider 
countryside, identifying areas for the establishment of landscape elements within 
developed areas. 
The plan also offers a new approach to landscape classification which focuses on the 
ecological importance of landscape elements and their spatial relationship throughout the 
plan area. This system of classification could provide a valuable tool to British landscape 
planners, not necessarily to identify stable and unstable elements but to produce a similar 
continuum for the classification of landscape elements and the landscape as a whole. 
The creation of ecological networks, at the core of the concept of landscape stability, is an 
idea which is gaining currency in this country amongst some members of the scientific and 
planning communities. This method provides techniques for the establishment of such 
networks, offering a scientific and conceptual framework within which they can be created 
and maintained. 
Of all the plans, however, this is probably the most unrealistic in terms of overall viability 
within the British planning system. This stems mainly from the perceived ecocentricity of 
the plan. This ecocentricity derives form certain assumptions made about the ability of 
landscape elements to solve various environmental problems which directly affect human 
activity such as air, soil and water quality, the creation of beneficial microclimates, barrier 
functions around degraded land as well as the loss of amenity and aesthetic functions of 
the landscape. The concept of landscape stability is also one which is alien in this country, 
thus rendering the plan less valid in conceptual ternis. 
The ecocentric nature of the plan leads to little acknowledgement of current land use as a 
restraint to implementation (although in application in the Czech and Slovak Republics, 
high quality farm land is not identified for the creation of biocentres and biocorridors), 
indicating the optimum siting of new landscape elements regardless of current land use or 
ownership. This concept would create huge problems in implementation in this country. 
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The establishment of an ecological network also presupposes that the network will not 
become fully functional until all the elements of the network are complete. This would 
also create problems for the implementation and monitoring of the plan. 
The weaknesses of the plan notwithstanding, this approach does offer some useful 
techniques for landscape planning and, in its essence, some valuable concepts for planning 
for the wider countryside. 
6.5.2 Plan 2: Promotion of landscape features. 
6.5,2.1 Main features of the plan, 
The four scenario approach lends itself to meeting specific land use planning objectives 
for an area such as The Plan for SherWood area. The mix of scenarios means that land use 
can become integrated yet flexible within various zones. 
The ecological and landscape objectives for the Sherwood Forest area emphasise the 
importance of the existing small fragments of the original forest and heathland. The 
recreational objectives of the plan emphasise the need for sufficient facilities to cope with 
the growing number of people using the area for formal and informal recreation. 
The four scenario approach could produce the following options for land use in the area: 
1. The remnants of ancient woodland and heathland which exist in the northern part of 
the area (zones la and lb based on the SSSIs in the area) could be extended to form as 
contiguous a block as possible. The inner core of these areas could be kept as natural 
as possible with little management - possibly coppicing in the woodland and controlled 
grazing of the heathland. Public access to these areas should be restricted as they 
should be managed as far as possible for biodiversity. 
2. The areas around these cores (zones 2a and 2b) could comprise a buffer zone between 
the woodland/heathland. They could contain areas of woodland interspersed with 
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farmland managed on environmentally friendly lines (e. g. with reduced levels of 
nitrates and less intensively farmed). These zones could provide recreational facilities 
as well as having conservation areas created in the most appropriate areas. 
3. Tree cover in the southern part of the area (zone 3) could be increased whilst existing 
farming practices continue. New areas for woodland based recreation could be created 
in these areas. Features should be created in these areas which act as links between 
zones 1 and 2 for the movement of flora and fauna between the zones and the 
colonisation of new areas of woodland (zones 3a, 3b and 3c). 
4. Existing SSSIs and nature reserves in zones 2 and 3 could be managed along existing 
lines with a view to increasing habitat for species which would use the links between 
the habitats in zone 1. 
5. Specific species could be targeted for dispersal from the core zones of la and lb (e. g. 
badgers, woodland birds) and the linking zones (zones 3a, 3b and 3c) designed 
according to their needs. 
The creation of this new landscape would take some time. The restriction of access to zone 
1 and the creation of recreation facilities in the other zones could be achieved over a 
comparatively short space of time (depending on the resources available). The creation of 
new heathland and increase and creation of woodland would be very long term projects. 
Within each of the zones there would be flexibility of land use. The objectives and 
emphases of each zone are different: 
1. Zone 1- the priority here would be the preservation and increase of biodiversity. This 
could be achieved by the replacement of coniferous planting with native deciduous/mixed 
woodland as the existing conifers are harvested. Management regimes in the parkland in 
the area could also be influenced to help consolidate core areas. 
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2. Zone 2- the priority here would be the creation of buffer zones around the core areas 
(zones la and lb), environmentally friendly fanning practices and the replacement of 
recreation facilities which have been withdrawn from zones la and lb. Incentives offered 
as part of the nitrate sensitive/vulnerable zones scheme could be used to encourage a 
change in fanning practices. The provision of recreation facilities could mirror those 
already being provided in zones la and lb and be concentrated on the woodland in this 
zone. 
3. Zone 3- the emphasis here would be on maintaining existing fanning practices and 
creating links between habitat in this zone and habitat in zones 1 and 2. The aesthetic 
landscape value would be improved by the creation of small areas of woodland; recreation 
could be encouraged in the new areas of woodland and along linear linking features. 
The target vegetation for each zone would be correspondingly different: 
1. Zone 1- the target vegetation here would be traditional beech/oak woodland and 
lowland heath. The presence of remnants of each of these vegetation types indicates 
that the conditions for the, development of both types of vegetation are favoured. 
Management regimes would therefore only be limited to the initial establishment of 
the areas and a limited amount of traditional management to maintain the ecosystems 
created. If the two areas were created by natural succession, the normal woodland and 
heathland succession patterns would apply with the associated conditions for species 
over the course of them reaching maturity. 
2. Zone 2- here, the target vegetation again typical of the area and conditions exist for its 
introduction. The management regimes needed in this area would be designed to 
maintain the woodlands which were established for specific species as well as taking 
the needs of recreation into consideration. The farmed land would need an integrated 
management regime based on the needs of the ecological resources of the area and 
developed in agreement with the fan-ners who would be practising them. 
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3. Zone 3- the target vegetation in this area, as in the others, is similar to that which 
already exists. The management regimes in this area would concentrate on the existing 
conservation areas and would be similar to those currently being practised. In addition 
the creation and management of linear features would depend on the type of species 
being targeted for dispersal by these features. 
Apart from zone 1, the four scenario approach does not mean that no other land uses can 
be practised in each zone. The scenarios, rather, indicate the priorities which could be 
given to land uses in each zone. The role of existing land uses and features such as 
settlements, recreational facilities, historic and cultural elements may be incorporated 
insofar as possible into the plans for each zone. The two key principles of flexibility and 
integration are likewise permitted to percolate any land use plan produced by this 
approach. 
6.5.2.2 Strengths and weaknesses of the l2lan 
In contrast to the Czech and Slovak approach to application, the Dutch methodology 
produced the most realistic of the three plans. Its realism stems from its concept of the 
integrated use of land with nature conservation at its core. Although the harrier scenario 
advocates the segregation of land use, its restriction to a specific zone, and the integrated 
nature of land use in the other zones, creates a plan which need not substantially change 
the current economic and aesthetic appearance of the area as a whole. Although the 
concept of the creation of areas of wilderness may be alien to British planners and 
conservationists, its role in this plan indicates a method of establishing such areas within 
an economically viable countryside. In common with the Czech and Slovak approach, it 
offers techniques for strategic planning, prescribing options for land use for the plan area 
in its entirety. 
Of the three plans produced, this one, based on the Dutch approach, achieves the highest 
proportion of the objectives for the area. The objectives for nature and landscape 
conservation and recreation are achieved (although there is reference to the maintenance of 
public access which will be restricted in zone 1) and the plan offers techniques for the 
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achievement of the objective to encourage the environmentally friendly land management 
of the natural resource. 
The weaknesses of the plan relate primarily to the differences in plan production from the 
original methodology and the differences in implementation possibilities in the two 
countries. The use of the scenarios produced for the Central Open Space in Holland, rather 
than those specifically formulated for the SFSA, has led to the plan using conservation 
policies from another country. If scenarios and target vegetation for them were developed 
specifically for the SFSA, the plan may look distinctly different. The elk scenario, for 
instance, may be considered to be inappropriate for such a developed area, whilst a 
scenario (i. e. Godwit) based on current British conservation policies, would probably also 
differ. 
The lack of sophisticated analysis techniques and of detailed knowledge of the area has 
resulted in a lack of detail in the plan, only the zones for the implementation of each 
scenario being indicated rather than the actual sites for implementation. This would, 
however, in practice, be resolved at the scenario generation stage, before the overall plan 
was produced. 
The powers for plan implementation are based on those existing in Holland rather than in 
this country. In theory, the plan could be implemented under the British land use planning 
system, but much of its implementation would be subject to the use of persuasion or 
incentives. The powers available in the Netherlands to purchase land for such schemes or 
to offer large compensation payments for the introduction of environmentally friendly 
farming, render plan implementation far more achievable. 
As the main weaknesses of the plan relate to issues which are resolvable and, to some 
extent, are common to all the plans, the overall assessment of the plan based on the Dutch 
scenario is that it is realistic in the context of British land use planning and offers some 
valuable techniques for the solution of landscape planning problems in this country. 
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6.5.3 Plan 3: The creation of multi-purpose linear landscape features. 
6.5.3.1 Main features of the 121 
The US approach focuses on the creation of specific landscape features. Its main 
objectives are to create new greenway routes which act not only as recreational paths but 
also as movement corridors and habitat for flora and fauna. Fig. 6.16 illustrates some 
potential routes for greenways within the study area. 
Recreational routes already exist in the area (e. g. The Robin Hood Way) which were 
created along existing rights of way with little consideration for their ecological potential. 
A network of dismantled railway lines exists in the south of the area, an area which could 
be exploited for additional recreational use to relieve the pressure on the more vulnerable 
habitats lying to the north. 
1. Route 1- Burntstump Country Park to Clumber Country Park. 
Main objectives: 
to link the four country parks in the area with a long distance trail 
to protect existing areas of broad-leaved woodlands 
to provide for species movement 
to provide buffer zones/aesthetic screening between areas of mining activity and other 
land uses. 
The study swathe -a broad band running from Burntstump park in the south, via Rufford 
country park to Sherwood Forest and Clumber country parks. 
Greenway boundaries - nodes provided by small patches of deciduous woodland wherever 
possible. If large areas existed between woodland, then mixed woodland could serve as 
nodes. Each country park would be a large node. The mining areas at Bilsthorpe and 
Bilhaugh would act as nodes inasmuch as the greenway should pass near to them to fulfil 
its buffer zone function. Where there are large gaps between woodland, consideration 
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should be given to creating small woodland nodes. The main barriers for the greenway are 
the A617, A614, A6075 and the A616 which all have to be crossed at least once. The 
railway line from Ollerton to Market Warsop would also need to be negotiated. 
The width of the greenway is determined by the type of feature used. Where existing rights 
of way are used, efforts should be made to ensure that there is enough vegetation on at 
least one side of the greenway to facilitate species movement. Where the greenway is 
being newly created, the vegetation margin surrounding it can be considerably wider. 
2. Route 2- the River Meden Corridor. 
Main objectives: 
to provide protection for Rivers Meden and Maun river corridors; 
9 to increase connectivity between the areas of woodland in the north and south of the 
area; 
0 to create a circular trail based on Mansfield. 
The Study Swathe - The courses of the Rivers Meden and Maun. 
Greenway Boundaries - Nodes provided by large bodies of water and by small areas of 
deciduous woodland. The effectiveness of the corridor could be increased by creating new 
nodes in the Market Warsop and New Ollerton areas. Although there are several major 
transport routes crossing the greenway, these are all traversed by means of bridges and so 
would not pose a threat to the integrity of the greenway. 
The width of the greenway is determined in part by the width of the rivers at any one point 
and by the extent of the land surrounding them. Narrower parts of the greenway may have 
to be established where it passes through built up areas such as Rainworth and Ollerton. 
Special attention should be given in these areas to the establishment of riverside vegetation 
to act as a barrier between the developed areas and the river course. 
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6.5.3.2 Strengths and weaknesses of the plan 
The plan based on the US greenways approach is potentially the most practical in terms of 
implementation. It involves the least drastic changes in current land use, only requiring 
change within the study swathe. The swathe, of varying widths and lengths according to 
the land available and the project objectives, offers several alternatives for the siting of 
new nodes and for the course of the greenway itself. The greenway course can be 
predicated on existing linear routes and features (such as river courses or disused railway 
lines) without necessitating large scale changes in land use. Although the optimum sites 
for new nodes and for the greenway itself are indicated, the plan is flexible enough to use 
alternative sites if their establishment proves to be problematical. The emphasis on the 
multifunctional aspects of the plan results in a balance between ecocentricity and 
anthopocentricity. The multifunctional aspect of the plan also renders its implementation 
more realistic, as resources for each of the functions could be pooled for both the 
establishment and maintenance of the greenway. 
Of all the three plans, this was the easiest to formulate, both in terms of data collection and 
analysis and of the design of the projected routes. The simplicity of the methodology and 
the existence of similar recreational routes in the SFSA should also ensure that this 
approach is easily understood by the planning expert panel. 
The main drawbacks of the plan are concerned with its limited scope for wider countryside 
plans. The plan illustrates two linear corridors running through the SFSA. Although buffer 
zones around the greenway are discussed in the original methodology, in practice they are 
not always established. This results in the plan only affecting a small part of the total area. 
It could not be said to deal more generally with the wider countryside. The plan also relies 
in its entirety on the concept of wildlife corridors being effective means of species 
dispersal. This concept is one of the most disputed in the discipline, with little proof of its 
general validity. If the concept were proved to be species and site specific (an eventuality 
considered by the original authors of the methodology), the resources required to 
determine the dispersal characteristics of the species and habitat for each greenway 
individually could prove to be prohibitive. 
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This approach, with its limited value to wider countryside planning, provides very explicit 
techniques for the establishment of linear features in the landscape. Its most valuable role, 
however, may prove to be for the creation of these features in conjunction with one or both 
of the other plans, each of which advocated the establishment of such features without 
specifying design guidelines. 
6.6 REFLECTIONS ON THE PLANS. 
6.6.1 Validation of the plans with practitioners 
Although the methodology of each of the approaches was discussed with practitioners in 
each country, the hypothetical plans were formulated without reference to them. There was 
a perceived need, nonetheless, to validate the plans with practitioners to ensure that the 
interpretation placed on them was correct and that the plans fairly represented the essence 
of the approach to application. 
6.6.1.1 Comments on the annfication of the three annroaches in the studv a 
All respondents in this section were shown how their own approach was applied in 
Sherwood Forest examples. They each expressed reservation about making detailed 
comments as they were unfamiliar with the area and the objectives of the project. They 
were, however, prepared to make general comments about the assumptions used to 
produce the examples both in terms of the data used and the interpretation of the 
approaches. 
6.1.2 The-Czech and Slovak Al)Droach 
The main commentators on this approach were Drs Hanna Rambouskova and Zdnek 
Lipsky from the Institute of Applied Ecology in the Czech Republic, Dr Maria Kozova 
from the Institute of Landscape Ecology and Professor Ladislav Miklos from the Slovak 
Commission for the Environment, both from the Slovak Republic. Drs Rambouskova, 
Kozova and Lipsky were interviewed face to face whilst communication with Professor 
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Miklos was by letter. Dr Lipsky and Professor Miklos' command of English was not great 
so some problems were experienced in interpreting questions and answers on both sides. 
Interpretation of the approach. 
All the respondents agreed that the Czech and Slovak approach, coming as it does from a 
different set of concepts to much of western landscape ecology, i. e. not based on strict 
successional rules and principles, may not easily translate into the western context. The 
view was expressed however that: 
"landscape ecology is landscape ecology wherever it is practised and so the basic 
rules should be the same throughout the world". 
There was general agreement that the basic study identifying the existing biocentres and 
biocorridors was a valid one but that algebraic determination of fhe landscape ecological 
significance of landscape elements for the creation of new elements and the identification 
of their optimum location would have produced a more scientifically based plan for new 
landscape elements. However, none of the respondents was able to give the exact forinulae 
for their calculation. 
The context within which landscape ecology is practised in the two countries was also 
acknowledged as being different to that in Britain. The concept of farmland being 
basically an 'unstable' landscape element was acknowledged as relevant to the Czech- 
Slovak Republics, but perhaps inapplicable to Britain, whilst there were also differences in 
magnitude of the more extreme environmental problems. In general, however, there was 
some very positive feedback from the Czech and Slovak panel about the project. Their 
overall view was that landscape ecological techniques should be transferable from one 
context to another and welcomed the opportunity to see their methodologies being 
explored in a different context. 
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6.6,1.3 The utch ADDroach 
The main contributor to comments on this approach was Dr Bert Harms who headed the 
team which produced the first landscape ecologically based land use plans to be 
implemented in the Netherlands based on the 'four scenario' approach. Discussions were 
undertaken with him both in Holland and at the IALE International conference in 
Toulouse in 1995. Other contributions were received from members of his team and from 
Dr Lillian van den Aarsen and Professor Zonneveld. 
Interpretation of the approach 
All the respondents acknowledged that the objectives of the Sherwood Forest area were 
broadly similar to those of the areas for which landscape ecological plans were being 
developed and implemented in Holland. The emphasis of the objectives however was very 
different. Whilst the Dutch plans focused on the creation of conservation areas as their 
primary objectives, the Sherwood Plan has more general objectives for habitat creation. It 
was felt by the panel that the four scenario approach would need modifying if the 
emphasis of the objectives were different. The number and types of scenarios would not 
necessarily correspond directly with those developed for the Dutch approach and should 
depend on the purpose of the individual projects. 
The application of the four scenario approach in the case of this study was viewed by the 
panel as being necessarily crude as the complex datasets and data handling techniques 
required for COSMO were not available, but the consensus amongst those interviewed 
was that the application of the three approaches to the Sherwood Forest Study Area 
reflected accurately the concept and some of the basic principles of the four scenario 
approach. 
6.6.1.4 The US A-V12roach 
The main contributor to comments on this approach was Professor Jack Ahern who 
developed a greenway approach to the creation of an extensive open space system in 
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central Massachusetts and edited the greenways special issue of the j oumal Landscape and 
Urban Planning. 
Interpretation of the approach 
Although the methodology for this approach was the most explicit and detailed of the 
three, there was agreement that the way in which the methodology is interpreted means 
that it rarely produces a single definitive solution. 
Comments were made that further, more detailed data about the objectives of the area, 
especially in relation to recreational and hydrological objectives, may have produced 
different routes for the greenways. There was also agreement that more data about the area 
itself in terms of hydrological patterns, land ownership and the historical development of 
the landscape may have yielded different results. 
There was strong endorsement of the four step approach to greenway planning as a good 
methodology, and that the way in which it had been applied to the study area was seen as a 
valid attempt to replicate the method, given the limited amount of data available. 
6.6.2 Performance of the plans against objectives. 
For the purposes of realism, the objectives for the indicative plans were taken from the 
existing objectives for the area in the Plan for Sherwood and the Sherwood Forest Natural 
Area Plan (see further discussion at section 5.9). Table 6.2 indicates the perfonnance of 
each of the approaches in achieving the plan objectives. 
a. The Czech and Slovak Approach. 
This approach fulfils three of the objectives set for the area. The nature conservation 
resource will be greatly enhanced by the creation of a network of biocentres and 
biocorridors based on existing habitat patches and the creation of new habitat typical of the 
area. The aim of the approach is to greatly reduce the fragmentation of existing habitat by 
the creation of a network of patches (although the actual functionality of biocorridors must 
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pollutants by the use of naturally occurring vegetation is one of the factors for citing 
biocentres and biocorridors in the two countries. Although experiencing pollution on a 
smaller scale in this country, habitat patches and corridors could still perform the same 
functions if correctly sighted. 
The perceptions by the expert panels that this approach was the most ecocentric of the 
three (see discussion in section 8.2.4) is highlighted by the failure of the approach to 
address the objectives of public awareness and understanding and of recreation and access. 
The approach is designed to be implemented at local and regional levels without reference 
to landowners and users except for compensation payments where new features are 
established on their land. The role of biocentres and biocorridors in providing areas of 
'stable' landscape largely mitigates against their use for recreation purposes (except on a 
very small scale) and access to many of the core areas will be strictly restricted. 
The Czech and Slovak approach, therefore, whilst fulfilling the objectives for the area 
concerned with purely biodiversity and pollution issues, fails to address the other 
objectives for the plan area. 
b. The Dutch Approach 
This approach fulfils the majority of the objectives set for the plan area. The biodiversity 
objectives of protection and enhancement and the reduction of fragmentation are 
specifically addressed in the approach's methodology. All four scenarios have nature 
conservation as their main emphasis and the reduction of habitat fragmentation is also 
achieved by each one. The multiplicity of land uses leads to the production of an 
integrated plan for land management throughout the area, with only the areas identified as 
'wilderness' having restricted access for recreation. Recreation and access needs are 
specifically addressed in each of the scenarios and the use of all four ensures a balance of 
land use throughout the area. 
The functions of the reduction of air and water pollution, although not explicit in the 
approach, would be fulfilled by the creation of increased areas of vegetation and by the 
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introduction of environmentally friendly farming methods which would greatly reduce 
water and soil pollution by nitrates and other chemicals. 
An integral part of the Dutch approach is the projection of the outcomes of various stages 
of the implementation of the approach over time. Although insufficient resources were 
available to produce projections of these outcomes for the PFS area, they would form the 
basis of the ongoing monitoring and adaptation of the plan after its initial implementation. 
The Dutch approach, therefore, can be considered as being the most successful of the three 
approaches in potentially achieving the majority of the objectives for the plan area. 
c. The US approach 
This approach, in common with the Dutch, fulfils the majority of the objectives for the 
plan area. It does, however, only fulfil them within the confines of the designated 
greenways, rather than for the area as a whole. 
The biodiversity objectives (1 and 2) are fulfilled by the creation of the unbroken linear 
corridor linking new and existing habitat nodes. The approach does not, however, seek to 
influence land use or management outside the defined limits of the greenway except 
where land may be available for the creation of buffer zones between the greenway and 
other land uses. 
The main aims of the approach are to create multifunctional greenways. To this end, the 
dual purposes of biodiversity conservation and recreation and/or water course protection 
are inherent in the indicative plans. Also inherent in the approach is the use of the 
greenway for 'environmentally friendly' recreation e. g. walking, cycling, horse riding thus 
helping to increase public awareness and understanding of the greenway's environmental 
roles. 
As with the Dutch approach, the management and monitoring of the progress of the plan 
once it has been implemented is an integral part of this approach. The approach is 
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considered to be flexible enough to adapt according to the outcomes of the monitoring 
process to meet the objective of the project. 
The US approach, therefore, although having the potential to achieve all the objectives for 
the plan area, will only do so for a limited part of the area i. e. that enclosed by the 
greenway boundaries and so does not provide an integrated plan for the whole area. 
6.6.3 Problems encountered in producing the plans 
Throughout the plan making process, several problems were encountered in data 
collection, analysis and plan production. 
a. Data availability and reliability 
As discussed previously, the data requirements for each approach differed in their quantity 
and detail. There were, however, several basic datasets which were common to each 
approach (e. g. land use). The identification of the minimum data requirements for each 
approach facilitated the production of plans based on each approach although the complete 
dataset would have led to more detailed and accurate plan production. 
The reliability of the available data was, for the purposes of this study, not an important 
issue. Although in practice, the reliability of the dataset is of paramount importance for the 
production of accurate, viable plans, the plans produced here were, of necessity, 
hypothetical and did not require 100% accurate data for their production. 
b. Wbitrary'outcomes of land use patterns 
Whilst the SFSA is a unique landscape in itself, it could be considered as typifying land. 
use patterns throughout the country. The analysis of the land use data illustrates not only 
the fragmented nature of landscape elements in the area within the agricultural matrix, but 
also the arbitrary nature of that fragmentation. Few patterns can be determined in the 
British countryside, the agricultural matrix appearing to have developed piecemeal over 
the last three centuries. This poses problems for landscape planning not only in the context 
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of this study but in general terms, as some proposals will necessarily be arbitrary, and the 
methodologies are incapable of yielding definitive solutions. 
The plans attempt to impose some form of pre determined pattern of the landscape, using 
existing landscape features as their base. The seemingly random spatial composition of 
these existing elements imposes constraints on the plans in terms of the need to create 
many new elements to realise the plan objectives. One of the major weaknesses of the 
Czech and Dutch approaches has been the potential for their implementation as they would 
require large scale changes to existing land use to achieve their objectives. 
c. Lack of expertise. 
The three plans have been produced from the perspective of a landscape planner rather 
than a landscape ecologist. This created problems both in the interpretation of the three 
approaches and in the production of the plans. Although the basic concepts and principles 
of landscape ecology are understood by the author, a lack of ecological expertise and 
knowledge and the lack of detailed knowledge of the study area, limited the content and 
spatial arrangement of the plans (although no criticism of either lack of expertise was 
levelled by either the planning or the scientific panels). 
6.6.4 Improvements necessary for-undertaking formal plan production. 
The three plans produced for the SFSA were necessarily hypothetical. If their method of 
production were to be adopted for formal plan making, several improvements on the 
methods used for this study would be required. 
a. Data collection and analysis. 
One of the most limiting aspects of plan production was the identification and accessibility 
of the data required for each approach. Ideally, data collected specifically for the purposes 
of landscape ecological analysis would be available for each project. In reality though, this 
would probably not be achieved. What is required, however, is more data relating 
specifically to the habitats and species of the study area. Whilst some of these data do exist 
for the SFSA, they were not in a format usable by GIS (nor were they easily accessible). 
230 
Habitat and species data would help to fon-nulate the objectives of the area more tightly 
and could be used for the production of scenarios directly relating to the plan area. 
Further data on land ownership, hydrology, existing agri-environmental schemes and on 
cultural elements in the landscape would also aid more accurate and detailed plan 
production and implementation. 
The data analysis proposed by some of the approaches, whilst not essential to plan 
production, could be undertaken in more limited form as more data became available for 
species characteristics in the area. 
b. Participation in theplan makingprocess. 
L Expertise. 
The plans were produced in isolation from planning and scientific practitioners. Resource 
constraints imposed by the scope of the study and by the practitioners' work resulted in 
this problem being unresolved. The production of formal plans using the three approaches 
would necessarily involve the participation of many disciplines. Input on ecological 
patterns and processes, hydrological problems, cultural and historical features, recreation 
needs and economic pressures in the area would create a much more balanced, viable 
integrated plan and reduce its perceived ecocentricity. 
ii. Public participation. 
The implementation of the plans depends heavily on landowner's and manager's 
participation. Involvement in the plan making process, although possibly extending the 
time span for plan production, would greatly aid implementation of the plans by creating a 
common feeling of ownership amongst key actors. 
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6.7 CONCLUSION. 
6.7.1. Success of plan production. 
The plans produced were generally successful in serving their purposes of assessing the 
transferability of the different approaches and providing realistic examples of landscape 
ecological plans so that expert panels could assess them in relation to the British context. 
In hindsight, production could have been even more successfiiI with input from experts 
from the plan area and the scientific community. More sophisticated analytical techniques 
would have resulted in more detailed and accurate plans which may have benefited the 
planning panel in their assessment of the three approaches. 
a. Fidelity of theplans to the original context. 
Every effort was made to be as faithful as possible to the original context of the plan. The 
problems discussed above of data collection and analysis and the lack of a totally complete 
methodology of the Czech and Slovak approach resulted in small changes to the way in 
which the plans were produced. Although the original methodology was adhered to as 
closely as possible, the main aim was to capture the essence of each approach and adapt it 
to the British context. The responses of the original authors of the approaches indicate that 
this aim was achieved. 
b. Transferability to the British context. 
The production of the three plans, and their corroboration by first hand practitioners, 
indicated that the approaches are indeed transferable to the British context. The description 
and discussion of the plan making process for each approach (see 6.4 above) illustrates the 
constraints to their application both at the plan making and implementation stages. These 
constraints necessitate adaptations and, indeed, the complete transfer of every aspect of 
each approach to the British context was never considered viable. Despite the differing 
conditions between the various countries, the methods have displayed the potential to form 
the basis for the production of land use plans in Britain. 
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c. Realism of the plans. 
Although the ultimate test of the realism of the three plans will be the reactions to them of 
the planning and scientific expert panels, they have been assessed at this stage with 
reference to the practicalities of their implementation. All three plans illustrate some 
potential for implementation, the Dutch and US being the most realistic of the three. In 
comparison to existing plans for the area, the three plans display some similarities in style 
and content which aids the perception of their realism. 
This chapter has described and discussed the plan production process undertaken for the 
three approaches. It has examined their strengths and weaknesses and the validity of the 
plans produced. It has also answered, in part, the research question - 'Are different 
approaches to the application of landscape ecology transferable to different contextsT - in 
the affirmative. 
The next two chapters examine the reactions of the two expert panels to the plans and to 
landscape ecology more generally, and provide insights into the second part of the 
research question - 'can different approaches to landscape ecology usefully inform British 
landscape planning? ' 
233 
CHAPTER 7- TESTING THE PLANS. 
7.1 INTRODUCTION 
The previous chapter outlined the methodology employed for the production of the 
indicative plans for the Plan for Sherwood area based on the three chosen approaches to 
the application of landscape ecology. The methodology used was largely quantitative and 
provided much of the data needed to answer the first part of the research question: Are 
different approaches to landscape ecological planning transferable to situations other 
than the onesfor which they were originally designed? Addressing the second part of the 
research question however (can these approaches usefully inform British landscape 
planning? ) requires a complementary approach. 
This chapter revisits the discussion in chapter 2 of the options available for answering the 
second part of the research question, and presents the results arising from the 
methodology. Analysis and discussion of these results takes place in chapter 8. 
7.2 METHODOLOGY. 
Chapter 2 introduced the possibilities for corroborating the validity of the landscape 
ecological plans and their underlying theories. Validation relating to peer groups and 
'expert' opinion was considered to be the most effective method. The production of a 
robust validation of the plans necessitated the adoption of a twofold approach. The 
validation of the indicative plans required knowledge of the area for which the plans were 
produced (the PFS area) and of the statutory and non-statutory planning processes. The 
validation of landscape ecological theory required knowledge of landscape ecology and its 
scientific basis as well as experience of the planning/science interface. 
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7.2.1 Identification of suitable interviewees. 
A sample of suitable interviewees needed to be identified both from a planning/policy 
background and from a scientific background to comment on the two aspects of landscape 
ecology. 
a. Policylplanning experts. 
The Sherwood Forest area was initially chosen for study not only because it fulfilled 
physical, geographical and ecological criteria but also because it was identified as a 
Natural Area and a place in which integrated land use planning was being attempted. 
There were, therefore, several people already involved in planning at the landscape scale 
in the Sherwood Forest area and an existing forum (the Plan for Sherwood (PFS)) within 
which they interacted. 
As the subject matter was new to the majority of the group members, an initial group 
discussion was considered necessary to identify key issues and to validate the chosen 
methodology. The members of the PFS steering group (see 7.3. below for composition) 
were therefore identified as a relevant sample, covering planning, recreation, ecology, and 
economic interests in the area within the framework of a non-statutory plan initiated by a 
statutory planning authority (Nottinghamshire County Council). This provided a 'panel' of 
sixteen experts. As the panel was so small, sampling was unnecessary as it had already 
been undertaken during the initial selecting of the group. Members of the steering group 
were used not only for the group discussions but also for individual interviews. 
The PFS steering group did not, however, represent all the land use interest in the plan 
area. There appeared to be four main omissions from the group. Apart from a 
representative of the Ministry of Agriculture's planning department, there were neither 
representatives of any large land owning groups in the area (e. g. farmers, MOD, estates) 
nor from the National Rivers Authority (now the Environment Agency) (although the area 
is covered by NVZ and NSA designations), although both had been approached for 
comments on the first draft of the plan. Representatives from the NRA and the NFU who 
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had special responsibility for the PFS area were approached to join the panel for the 
individual interview stage. 
b. Scientific experts. 
Although some of the planning/policy representatives were from scientific backgrounds, 
they constituted only a small minority of the panel., Testing the validity of the scientific 
aspects of landscape ecological planning required interviewing experts with both a 
scientific and landscape ecological background who were also conversant with the issues 
of landscape planning. As discussed previously, landscape ecology is not widely practised 
in Britain, so the selection from which to identify the scientific experts required for this 
study was small. 
The pool of expertise was further diminished by the fact that many of the British 
contributors to the landscape ecological debate were involved in very site- or species- 
specific scientific research which, whilst contributing to the sum of scientific landscape 
ecological knowledge, offered little to the application of the discipline or to the wider field 
of landscape planning. 
A robust sample for the scientific interviews needed to contain expertise in the majority of 
the aspects covered in the PFS work (e. g. woodland/forestry, specific landscape features; 
recreation, fragmentation and ecological networks, hydrology, natural areas) as well as 
including expertise in the science/policy/planning interface. 
The experts approached for interview were chosen according to the above criteria - each 
met at least one scientific criterion and had experience of the science/policy/planning 
interface. They were selected mainly from the membership of IALE-UK (especially from 
their contribution to annual conference proceedings and from knowledge of their 
published work and areas of expertise (see 7.3 below for composition of the scientific 
panel)). 
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7.2.2 Arrangements for interviews. 
a. Policylplanning experts. 
The PFS had an established forum for discussion and so this forum was approached first 
for interviews/discussion. As discussed in 7.2 above, the initial contact with the group 
took the form of a group discussion. After consultation with the convenor of the PFS 
steering group, all members of the group were contacted by him with an outline of the 
research, seeking confirmation of their willingness to let me attend their next meeting. 
Several members of the group expressed concern at, the proposal for me to attend the 
meeting as it was felt that several matters of a politically sensitive nature would be raised 
at it. It was agreed that I should not attend. 
The steering group comprised two topic groups, and, following the same procedure as with 
the full steering group, it was agreed that I could lead a discussion with the Environment 
Topic group, lasting for no more than 1 hour, following their next regular meeting. This 
was arranged for July 1995. Emphasis was placed on the informality of and voluntary 
attendance at the discussion. I also requested an opportunity to discuss the validity of the 
plans with the Recreation Topic group using the same format as that for the Environment 
Topic group. The Recreation Topic group members considered however that my work was 
not relevant to their area of expertise and that the Environment Topic group was the 
correct forum for its discussion. 
The individual interviews were conducted after the group discussion. All members of the 
Steering group were contacted again individually with a request for an interview (see 7.3 
below for individual interviewees). It was requested that the interviews were to be held at 
their place of work-and should last no longer than I hour. At this stage, representatives of 
the NRA and the NFU were also contacted with an outline of my research and a request 
for interview. 
b. Scientific experts. 
The scientific interviews were all conducted on an individual basis. Some of the scientific 
experts were approached about their willingness to participate in my research during two 
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conferences where poster papers of my work in progress were displayed. All the scientific 
interviewees were subsequently contacted by letter with an outline of my research and a 
request for interview. 
7.2.3 Information packs. 
The novelty of the methods and indicative plans to the interviewees necessitated some 
degree of education on their part to enable a robust and valid discussion to take place. A 
pre-interview briefing pack was assembled containing information about the basic 
concepts of LEP, the three approaches and the outcomes of indicative plans in the PFS 
area (in the form of the indicative plans (see appendix 1)). The pack was sent to each of 
the group interviewees two weeks before the meeting and to the individual interviewees as 
soon as possible after the interview had been arranged. The information about the general 
concepts of landscape ecology was not sent to those scientific experts who were already 
familiar with the discipline. 
7.2.4 Methods of recording the interviews. 
The various options for making records of the group and individual interviews are 
discussed in chapter 2. 
The group interview was recorded on tape, notes were taken to identify the speakers and 
the discussion was triangulated by another member of the Countryside and Community 
Research Unit. All these methods were necessary to ensure not only that all the discussion 
was recorded but that the correct comments were ascribed to each participant when the 
tape was transcribed. The issues raised were later used as discussion topics when the 
individual interviews were conducted. 
The individual interviews were recorded by means of notes taken during the interview. 
This recording option was chosen as it was felt that the interviewees would be more 
willing to talk openly without the conversation being taped (there was some initial unease 
shown by the group interviewees at being recorded on tape although no one overtly 
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objected). On a more practical level, some of the interviews were carried out in open plan 
offices and the background noise generated in such surroundings would have precluded 
the use of a tape recorder. 
There were requests from some of the individual interviewees to be inter-viewed over the 
telephone. This form of interview was not considered as being appropriate as many of the 
interviewees referred to the indicative plans to illustrate their points or to seek clarification 
of the outcomes of the three approaches and this could not be achieved over the telephone. 
7.2.5 Interpretation methods. 
The four step approach to content analysis used for the study is described in chapter 2 (see 
2.7.2). The analysis was undertaken in two parts. 
First, a systematic, mechanical content analysis of the transcripts of the interviews was 
carried out. The main concepts were identified from the research questions and these 
formed the outline of the interview schedules for the three groups. The interviews were 
initially analysed according to these concepts and responses coded according to the 
concept framework. The categories identified for the two concepts for the planning panel 
were: 
LEP 
Knowledge of the subject 
Understanding of the concepts 
Understanding of each of the approaches 
Understanding of the outcomes of each of the approaches 
Assessment of the viability of each of the approaches 
b. LEP and landscape planning in Britain 
Definition of landscape planning 
Whether it exists in Britain (in any fonn) 
Whether it should exist in Britain (in any fonn) 
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LEP concepts relevant to landscape planning 
Possible applications of LEP 
Advantages of applying LEP 
Disadvantages of applying LEP 
The individual responses were then summarised on to a summary framework. Answers 
other than 'yes' and 'no' were coded and summarised into a second framework from which 
the results were abstracted (see appendix 2). 
In addition to the categories identified for the planning panel, additional categories for 
analysis were required for the scientific panel. They were identified as being: 
c. Scientific aspects of landscape ecology 
Agreement with landscape ecological principles 
Agreement with the science underpinning landscape ecology. 
The individual responses were then summarised onto a framework summary sheet. 
Answers other than 'yes' and 'no' were coded and summarised into a second framework 
from which the results were abstracted (see appendix 2). 
There is also a section at the beginning of the summary sheet which was be coded to show 
variables about the person being interviewed and their background so that the responses 
could be set against these external factors for further analysis. 
The data were then further subjected to an iterative analysis to identify the sub-themes 
within each concept area. This enabled not only some statistical analysis of the data but 
also led to the further clarification of issues for the second part of the analysis. The issues 
analysis enabled a more interpretative analysis of the material, identifying and organising 
it according to the main issues arising from the interviews. The results of the content 
analysis were grouped according to the issues raised and analysed for areas of consensus 
and dissensus amongst the respondents (see Chapter 8 for discussion of issues analysis). 
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7.3 COMPOSITION OF THE EXPERT PANELS. 
7.2.1 above outlined the criteria used to select interviewees to form the policy/planning 
and scientific expert panels. The restrictions in the numbers of potentially valid 
interviewees meant that, although in theory a representative pool of sufficient size to 
provide a robust sample existed, the number and type of interviewees who declined to be 
interviewed could cause some anomalies in the final results. 
7.3.1 The planning/policy panel. 
a. The Group Discussion. 
The full Environment Topic Group (Table 7.1) numbered 12 members all representing 
planning and environmental interests. Of the planners, two were county (structure plan) 
planners and two were district (local plan) planners. Of the seven representatives of 
environmental organisations, all were involved not oiýly with the planning process for the 
PFS but also with the statutory planning process as either statutory or non statutory 
consultees. The economic representative was from the Rural Development Commission 
and had not attended any of the group's previous meetings. 
58% of the potential interviewees attended the group discussion (Table 7-2). Of the five 
who did not attend, two represented national environmental organisations (English Nature 
and the Countryside Commission), one a national non-governmental organisation (Royal 
Society for the Protection of Birds (RSPB)), one a local environmental organisation 
(Greenwood Community Forest) and one a national economic organisation (Rural 
Development Commission (RDC)). Although this had some effect on the 
representativeness of the sample, those attending represented all the local involvement on 
the topic group and so the discussion was able to focus mainly on the implications for the 
PFS area due to their in depth local knowledge. A national perspective was given to the 
discussions by the attendance of one representative of a national governmental 
organisation (the Forestry Authority) although he was based in the PFS region working 
specifically on the Sherwood Initiative. Representatives from English Nature, the RSPB 
and the Greenwood Community Forest were interviewed individually. 
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b. The Individual Interviews. 
Thirteen potential individual interviewees were identified (Table 7.3) according to the 
criteria outlined above (see 7.2.1). Of the two planners, one was a county (structure plan) 
planner and one a land use planner for the Ministry of Agriculture, Fisheries and Food 
(MAFF). One of the recreation representatives represented county recreation planning and 
the other a District Council. Four of the enviromnental representatives represented national 
Organisations represented on the PFS Environment Topic Group. 
Nottinghamshire County Council, Planning and Economic Development Department 
Bassetlaw District Council 
Newark and Sherwood District Council 
Nottinghamshire County Council, Spadework Project 
Forestry Authority, Sherwood Initiative 
Nottinghamshire Wildlife Trust 
English Nature, East Midlands Region 
Countryside Commission, Midlands Regional Office 
Royal Society for the Protection of Birds, Midlands Region 
Rural Development Commission, East Midlands Region 
Greenwood Community Forest 
Planning Recreation Environment Economic Total 
Local Authority 4 2 6 






Total 14 i 1 -7 1 
1 12 
Table 7.1 The Plan for Sherwood Steering Group - Enviromnent Topic Group Approached 
for Interview. 
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Organisations represented by the interviewees on the PFS Environment Topic Group. 
Nottinghamshire County Council, Planning and Economic Development Department, 
Chief Planning Officer 
Nottinghamshire County Council, Planning and Economic Development Department, 
Assistant Planning Officer 
Bassetlaw District Council, Local Plan Officer 
Newark and Sherwood District Council, Planning Officer 
Nottinghamshire County Council, Spadework Project Officer 
Forestry Authority, Sherwood Initiative, Project Officer 
Nottinghamshire Wildlife Trust, Conservation Officer 
Planning Recreation Environment Economic Total 
Local Authority 4 1 5 
Govt dept/funded 1 1 
NGO 1 1 
Total 1 4 3 7 
Table 7.2 Enviromnent Topic Group Interviewees. 
organisations (English Nature, Countryside Commission, National Rivers Authority and 
RSPB) although at a local level. The two representatives of economic interest both 
represented national organisations (National Farmers Union (NFU) and RDQ at a local 
level. All potential interviewees were involved not only with the planning process for the 
PFS but also with the statutory planning process as statutory or non statutory consultees. 
46% of the potential individual interviewees agreed to be interviewed (Table 7-4). The 
representativeness of the sample was affected by the lack of recreation and economic 
interests . The four potential recreation and economic interviewees indicated that they 
did 
not feel that the study was relevant to their area of expertise. All the interviewees were, 
however, able to give insights into the issues arising from the indicative plans concerning 
recreation and economic matters. A national perspective was added by the inclusion of 
interviewees from MAFF, The Forestry Authority and RSPB. 
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Organisations represented by the prospective individual interviewees. 
Nottinghamshire County Council, Planning and Economic Development Department 
Nottinghamshire County Council, Leisure Services 
Nottinghamshire County Council, Greenwood Community Forest 
Mansfield District Council, Leisure Services 
Forestry Authority, Sherwood Initiative 
Nottinghamshire Wildlife Trust 
English Nature, East Midlands Region 
Countryside Commission, Midlands Regional Office 
Royal Society for the Protection of Birds, Midlands Region 
Ministry of Agriculture, Fisheries and Food (MAFF), Midlands Region 
Rural Development Commission, East Midlands Region 
National Farmers Union, Nottinghamshire Branch 
National Rivers Authority, East Midlands Region 
Planning Recreation Environment Economic Total 
Local Authority 1 2 1 4 
Govt dept/funded 1 4 1 6 
NGO 2 1 3 
Total 1 21 2 7 2 13 
Table 7.3 Individual Interviewees Approached for Interview. 
Organisations represented by individual interviewees. 
Nottinghamshire County Council, Planning and Economic Development Department, 
Chief Planning Officer 
Nottinghamshire County Council, Greenwood Community Forest, Project Officer 
Forestry Authority, Sherwood Initiative, Project Officer 
Nottinghamshire Wildlife Trust, Conservation Officer 
Royal Society for the Protection of Birds, Midlands Region, Conservation Officer 
Ministry of Agriculture, Fisheries and Food, Midlands Region, Assistant Planning Officer 
Planning Recreation Environment Economic Total 
Local Authority 1 1 2 
Govt dept/funded 1 1 2 
NGO 2 2 
Total 14 6 
Table 7.4 Individual Interviewees. 
7.3.2 The scientific panel. 
Ten potential interviewees were identified for the scientific panel (Table 7.5) based on the 
criteria discussed above (7.2.1). The academics were classed as those whose work 
primarily took place within an academic institution, whilst practitioners were identified as 
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those whose primary work was in implementation or planning. Of the academics, 
however, all had experience of practice and the practitioners all had published research 
papers. 
50% of the potential interviewees agreed to be interviewed (Table 7.6). The countryside 
recreation planners declined to be interviewed, citing various reasons. Although this 
affected the representativeness of the sample, those who were interviewed not only had a 
great deal of expertise in their own specialities but also were knowledgeable about all 
aspects of landscape ecology. They were able to give valuable insights about its scientific 
validity as well as its potential usefulness for landscape planning in this country. 








Landscape Recreation Hydrology Landscape Total 
elements 
Practitioner 1 1 1 3 
Academic 1 3 31 7 
Total 2 1 3 41 10 
Table 7.5 Interviewees approached ibr interview 






Landscape Recreation Hydrology Landscape Total 
elements 
Practitioner 2 2 
Academic 1 1 3 
Total 1 3 5 
Table 7.6 Scientific interviewees 
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7.4 MODE OF CONDUCTING INTERVIEWS. 
7.4.1 The group interview. 
The primary aim of the group interview was to identify the main themes and issues arising 
out of the production of the indicative plans for the PFS area using landscape ecological 
planning. The interview lasted for 1 hour and took the form of an open, structured, 
discussion of the plans and of the potential uses for landscape ecology in general. The 
discussion was structured around an interview schedule comprising five generic topics 
(Fig. 7.1) which were raised as the meeting progressed. Although the participants were 
encouraged to speak freely on each of the topics and to explore further issues related to 
each topic, a time schedule was adhered to, to ensure that all the topics were covered by 
the end of the discussion. 
Care was taken to ensure that all the group members had the opportunity to respond if they 
so wished whilst being aware of not putting pressure on any of them who appeared 
reticent. The importance of not prompting the respondents to identify specific issues whilst 
ensuring that all eventualities were covered was recognised. My role was that of 
discussion facilitator and meeting chair, introducing topics and keeping the meeting 
focused on the topic under discussion whilst encouraging the exploration of all the issues 
raised. 
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Interview schedule for the Environment Topic Group meeting. 
KEEP TO TIME 
Tntroduction - Purpose of the meeting - to discuss the plans and the 12otential for landscal2e 
ecolQy, v, 
I 
Encourage everyone to speak freely - everything said in confidence. 
Any objections to the meeting being taped? 
Attempt to get responses from everyone but don't push if nothing forthcoming. 
Accepý all contributions - don't be judgmental - seek clarification/discussion if 
necessa, ry. 
I 
Try to deflect direct criticism of contributions from other group members if 
necessary. 
I 
I Try not to be too defensive about LE if criticised. 
1. Landscape ecology - Previous experience? 
Understanding - ConpUts 
Languag 
Science 
2. The 3 indicative plans - Understand: ing 
Viability 
3. Advantages of using landscape ecology - try not to prompt/put words into theirl 
mouths - refer back to previous comments and clarify if seen as advantage ifl 
I necessary. 
4. Disadvantages of using landscape ecolog - try not to prompt/put words into their I 
mouths - refer back to previous comments and clarify if seen as disadvantage if I 
necessary. 
5. Possible applications of landscape ecology - refer back to previous comments to 
clarify possible applications if necessary. 
I Any further comments/issues not covered? 
Thank group for their time - encourage any further comments in writing - may want to I 
interview some of them individually, 
I 
v ig. /. i interview scneauie ior group cuscussion. 
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7.4.2 The individual interviews. 
a. The planning1policypaneL 
The aim of the planning/policy panel individual interviews was to validate the indicative 
plans and to assess the relevance of landscape ecological concepts to landscape planners in 
Britain. The interviews lasted between I and 2 hours and were conducted at the 
interviewee's place of work. 
The interviews were semi structured based around an interview schedule comprising seven 
topics (Fig. 7.2). The respondents were invited to discuss each topic and were encouraged 
to introduce issues of particular relevance to their own experience and expertise. 
Interviewees were encouraged to question any parts of the briefing pack about which they 
were unsure. Clarification of points made by the interviewees was sought throughout each 
interview. The pace of the interview was determined, to a large extent, by the interviewee 
whilst ensuring that all the topics were adequately covered in the time available. 
b. The scientific l2anel. 
The aim of the scientific panel interviews was to validate the scientific aspects of the 
indicative plans and to evaluate the scientific basis of landscape ecology. 
The interviews were carried out in the same way as the planning/policy interviews. They 
tended, however, to be less structured than those carried out with the other panel as the 
scientific interviewees were eager to talk about their own experiences of landscape 
ecology and to relate them to the topics raised. 
7.4.3 Outcomes of the interviews. 
a. The group intervie . 
The group were understandably reticent at the start of the discussion as both the subject 
and the interviewer were novel to them. Many of the group were initially reluctant to 
express any lack of understanding of the discipline, assuming that others in the group fully 
understood the briefing pack. The discussion was greatly aided by the participation of a 
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Interview schedule for planning/policy individual interviews. 
Introduction - thank for agreeing to interview - brief outline of purpose and objectives - all 
responses confidential - will take notes during interview - several topics to cover but feel 
free to introduce issues feel relevant - please seek clarification if anything not understood. 
Outline of background and experience - training 
current post - title, responsibilities, work of the unit 
interface with planning system 
Information Pack - were you able to find time to read some/all of the pack? 
are there any points you would like to clarify before we start to discuss 
it in detail? 
Topics: 
1. Understanding of landscape ecology - previous experience 
understanding of concepts 
2. Indicative plans - Understanding of approaches 
Understanding of outcomes 
Viability of the plans 
3. Identification of landscape planning in Britain. 
4. Concepts of LE relevant to landscape planning. 
5. Advantages of using LE for landscape planning - refer back to plans and concepts if 
necessary. 
6. Disadvantages of using LE for landscape planning - refer back to plans and concepts if 
necessary. 
7. Opportunities for the application of LE - refer back to plans and landscape planning 
projects already identified if necessary. 
Any other issues wish to raise/clarification required/questions to ask? 
Thank for time and interest. 
Fig. 7.2 Interview schedule for planning/policy interviews. 
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Interview schedule for scientific individual interviews. 
Introduction - thank for agreeing to interview - brief outline of purpose and objectives - all 
responses confidential - will take notes during interview - several topics to cover but feel 
free to introduce issues feel relevant - please seek clarification if anything not understood. 
Outline of background and experience - training 
current post - title, responsibilities, work of the unit 
interface with planning system 
use of landscape ecology 
Topics: 
1. Understanding of landscape ecology - previous experience 
understanding of concepts 
2. Indicative plans - Understanding of approaches 
Scientific viability of the plans 
3. Concepts of LE relevant to landscape planning. 
4. Opportunities for the application of LE - in Britain. 
5. Advantages of using LE for landscape planning - refer back to plans and concepts if 
necessary. 
6. Disadvantages of using LE for landscape planning - refer back to plans and concepts if 
necessary. 
7. Assessment of the scientific basis of LE - general 
specific problems 
specific attributes 
Any other issues wish to raise/clarification required/questions to ask? 
Thank for time and interest. 
Fig. 7.3 Interview schedule for scientific interviews. 
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representative from the Forestry Authority who, although being familiar with landscape 
ecology, was able to articulate many ideas and concerns with which the other group 
members concurred. 
The lack of experience of landscape ecology restricted the amount of discussion amongst 
the group members on certain topics although there was a lively debate concerning the 
advantages and disadvantages and possible applications of the discipline. 
Although all group members were encouraged to speak, there was little contribution from 
two of the interviewees (the only two women to be interviewed) during the majority of the 
discussion. Time constraints precluded their contributions being explored further. 
b. Individual interviews. 
A factor appearing to have a large influence on the outcomes of the individual interviews 
was the level of knowledge of the respondents. Whilst the planning panel had little prior 
knowledge of landscape ecology, the scientific panel had, for the most part, not only 
knowledge of the discipline but also experience of its research and/or application. Two of 
the planning panel had not read the literature in the briefing pack so their contribution to 
the debate, especially concerning the indicative plans, was limited. They appeared to be 
more interested in talking about their own work and experiences although were able to 
relate some general landscape ecological principles to these. 
Having agreed to be interviewed individually, often with a proviso about the time 
constraints to be placed upon the interview, all the interviewees felt able to talk freely and 
often overran the time allotted (by them) for the interview. Where there was an 
organisational policy regarding landscape ecology, the respondents felt able to respond on 
their own behalf as well as indicating the policy of their organisation. 
251 
7.4.4 Strengths and weaknesses of the interview methods used. 
a. Strengths of the interview methods. 
i. The group interview. Using this method, a larger number of people were able to be 
interviewed in a short space of time (interviewing each one individually would have taken 
at least 7 hours plus travelling time). It also facilitated robust discussion amongst the 
group, so generating new ideas and indicating the level of consensus amongst them about 
the issues raised. The group interview was also valuable for indicating key issues and 
themes to be explored with the individual interviewees. 
ii. The individual interviews. These interviews allowed the in-depth discussion and 
exploration of issues with each interviewee. Clarification of comments and issues at the 
time they were aired was possible as was the clarification by the interviewee of any 
uncertainties contained in the briefing pack. The semi structured nature of the interview 
facilitated an open and lively dialogue with, in many cases, ideas and issues being built 
upon as the interview progressed and'bounced off the interviewer. 
b. Weaknesses of the interv ew methods. 
The major weakness of the methods used was the limited time available for the 
introduction of landscape ecology, which represented many new concepts to the planning 
panel in particular. The use of the briefing pack was partly successful in informing the 
interviewees prior to the interview but its size and the novelty of its contents led to it only 
being sparingly referred to by many of the interviewees. 
The individual interviews were time consuming and necessitated travelling, often for 
several hours, for a one hour interview. The drawback of the group interview was the lack 
of response from some members and the danger of the interview being 'taken ovee by one 
or two individuals. 
On the whole, the interview techniques used produced robust, valid data with apparently 
few 'hidden agendas' or implicit political undertones. The small nature of the sample could 
mitigate against its representativeness and, if time had permitted, a second planning panel 
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could have validated the PFS planning panel's responses. Many of the responses from both 
panels, however, echoed issues already identified from the review of international 
landscape ecological literature. 
7.5 RESULTS FROM THE INTERVIEWS. 
Tables 7.7 and 7.8 illustrate the distribution of comments on key topics. A content analysis 
(see chapter 2 and 7.2.1 above for description) of the transcripts of the group and 
individual interviews was then carried out. Individual responses were coded under each 
topic and then further coded according to the issues raised. The issues were then grouped 
and the number of responses citing each issue recorded. 
7.5.1 The results of the Planning/Policy Panel. 
The aim of the group discussion was to identify themes and issues which could be 
expanded upon in the individual interviews. The structured nature of the discussion and 
the introduction of topics by the interviewer means that the outcomes of the meeting lend 
themselves to only a general analytical frame in terms of content analysis. The analysis 
(Table 7.7) does however provide an early indication of the issues considered relevant by 
the planning/policy interviewees to be further analysed and explored by individual 
interviews. 
Topic Issues raised Comments 
Understanding of LE Language Difficulties in understanding 
Scale Most land use planning not at this 
scale 
Already being used Many of the concepts already 
familiar 
Viability of approaches Scale Too large, especially the US 
Similarity to existing Some of the concepts already 
concepts being used 
Consistency Replicability of the outcomes? 
Advantages of using LE Backing up existing Gives a name and scientific 
practice credibility to existing concepts 
Tool used against planners Could be used by pressure groups 
at planning inquiries 
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Disadvantages of using LE Resources needed Data gathering and processing 
Not applicable to Statutory No requirement for landscape 
planning planning 
Ecocentric Lack of humans in the plans - 
emphasis on ecological 
considerations 
Re-working old ideas Not convincing as a new 
discipline 
Possible applications of LE Countryside appraisal 
Objective setting 
Carrying capacity of 
recreational landscapes 
Climate change 
Recreation route planning 
Biodiversity planning 
I'able'/. '/ Analysis ot-responses from the group discussion. 
7.5.2 The individual interviews. 
The table below shows the number of respondents to each issue and the results therefore 
add up to six for each issue. Some of the results, however, are classified according to the 
number of times an issue was mentioned by the respondents. There are therefore multiple 
entries for some issues for each respondent. 
7.5.2.1 Comments on the interview topics, 
a. Understanding and viability of the three approaches. 
The responses to this topic were affected by the fact that two of the interviewees had not 
read the literature sent to them and had only a partial knowledge of landscape ecology. 
They were therefore unable to offer specific comments on the three approaches and their 
viability (Table 7.9). 
Understanding of the approaches was gauged not only by asking the interviewees if they 
understood each of them and their outcomes as shown in the indicative plans but also by 
assessing their ability to discuss the approaches, their viability and implications. 
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The two respondents who had only a general understanding had no prior knowledge of the 
three approaches and had formed their assessment of them from the briefing pack alone. 
The two interviewees who displayed a more in depth knowledge and understanding of the 
approaches and the indicative plans had prior experience of the approaches and so were 
able to offer a more analytical assessment of them. 
b. Landscape scale planning in Britain. 
The purpose of the introduction of this topic was to enable the interviewees to consider 
landscape planning in Britain by identifying existing landscape plans so leading on to 
them identifying potential uses for landscape ecology within the landscape planning 
context in this country. 
The results show interviewees not only citing national landscape planning such as Natural 
Areas, Community Forests and Biodiversity Action Plans but also local plans such as the 
PFS, Heathland Strategy and Warwickshire Landscapes Study. Forestry planning included 
not only the Forestry Authority's plans but also Indicative Forestry Strategies now being 
produced at Structure Plan level by many local authorities (Table 7.10). 
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Topic Issues No. of references 
Understanding of LE Already being used 5 
Language/concepts difficulty 4 
Theoretical not practical 2 
Understanding of approaches Had not read material 2 
Not in depth 2 
Yes 2 
Viability of approaches 
Dutch Had not read material 2 
Yes - Corridors I 
Yes - Zoning 2 
Yes - no specific comments 1 
Czech Had not read material/no view 2 
Yes - Classification I 
No - Stability 2 
No - Implementation 1 
Had not read material 2 
us Yes - Scale 2 
Yes - no specific comments 1 
No - Scale I 
Landscape scale planning in Natural Areas 4 
Britain Community Forests 3 
PFS 3 
Biodiversity Action Plans 2 
Heathland Strategy 2 
Forestry Planning 2 
Warwickshire Landscapes I 
LE concepts relevant to All 4 
landscape planning Wilderness Areas 2 
Corridors/Species Dispersal 2 
Integrated Land Management 2 
Zoning of land use plans 2 
Fragmentation 2 
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Topic Issues No. of references 
Advantages of using LE Justification of existing practice 2 
Integrated planning/less conflict 2 
Change perceptions of planning 2 
Strategic I 
Ecology in planning I 
Multidisciplinary approach I 
Adaptability I 
Positive planning 1 
Common scientific language 1 
None 1 
Disadvantages of using LE Ecocentric 3 
Problems of implementation 3 
Resources 2 
Not relevant to all situations 2 
Non participatory 2 
Unproven science 1 
Irrelevant to statutory planning 1 
Language not understood I 
Opportunities for LE Plan production/evaluation 8 
Corridor/fragmentation planning 5 
Land use conflict analysis 3 
Forestry planning 2 
Local agenda 21 1 
Recreation carrying capacity 1 
Buffer zone planning 1 11 
Table 7.8 Analysis of responses from the individual interviews of the Policy/Planning 
Panel. 
7.5.3 The Scientific Panel 
The majority of the Tables below show the number of respondents to each issue and the 
results therefore add up to 5 for each issue. Some of the results, however, are classified 
according to the number of times an issue was mentioned by the respondents. There are 
therefore multiple entries for some issues for each respondent. 
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7,5.3.1 Comments on the interview topics. 
a. Understanding of landscape ecology. 
All the respondents were familiar with landscape ecology (that being one of the criteria by 
which they were selected for the panel). Three of the panel were regular practitioners of 
landscape ecology, one carried out periodic research related to various aspects of the 
discipline and one was familiar with it only through reading. 
b. Constraints on the application of landscape ecology. 
This topic was not introduced specifically to either of the panels. Analysis of the interview 
responses (Table 7.19), however, revealed that all the scientific panel had emphasised the 
constraints, mainly due to the current way in which landscape planning and planners 
function, that would be placed on the large scale use of landscape ecology for landscape 
planning. 
Topic Issues No. of responses 
Understanding of LE Definition of LE 3 
Already used 3 
Use of the word landscape 2 
Comments on Approaches 
Dutch Valid concepts 3 
Corridors 4 
Czech Theoretical not practical 2 
Corridors 2 
us Science/social science based 3 
Viable approach 2 
LE concepts relevant to Landscape functionality 4 
landscape planning Sustainability 2 
Ecological networks 2 
Strategic approach 2 
All 1 
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Topic Issues No. of responses 
Opportunities for LE Habitat restoration 4 
Targeting agricultural subsidies 3 
Backing up planning decisions 2 
Menu of techniques for planners 2 
Recreation planning 2 
Local Agenda 21 1 
Landscape appraisal 1 
Forestry planning 1 
Constraints on LE Lack of will from planners 4 
Control of land use 3 
Planners lack of knowledge 3 
Lack of strategic thinking 2 
Economic forces I 
Gulf between planning and 1 
research 
Advantages of using LE Positive planning 2 
Not site specific 2 
Strategic 2 
Framework in which to think 1 
Integrated planning I 
Focus on plan objectives 1 
Disadvantages of using LE Implementation 4 
Ecocentric 4 
Resources 3 
Irrelevant to statutory planning 1 
Selective interest I 
Scientific basis of LE Corridors/connectedness 4 
Species characteristics 3 
Fragmentation 2 
Pattern/process 2 
Patch functionality 2 
Population dynamics 1 
Lack of landscape scale research 11 
Table 7.9 Analysis of responses from the individual interviews of the Scientific Panel. 
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7.6 COMMENTARY. 
Analysis of the responses of the planning and scientific panels to the topics discussed have 
raised many issues both for the discipline of landscape ecology and for the future of the 
discipline and its application in Britain. 
First, there appears to be a basic sympathy with the approach to landscape planning taken 
by landscape ecology. Although there were varying levels of understanding and 
experience of landscape ecology between the two panels and the individuals on them, 
there was general consensus about the potential for landscape ecology to be used for 
landscape planning in this country. Although the scientific panel were able to offer more 
specific comment on the discipline, both panels identified multiple potential uses for the 
discipline and many advantages stemming from its usage. 
Second, the main concern of the scientific panel was the integrity of the scientific basis of 
some of the concepts of landscape ecology. All the indicative plans relied heavily on the 
creation of wildlife corridors and ecological networks for species dispersal - the main 
concepts about which concern was expressed. They were unanimous, however, that, rather 
than discouraging the application of landscape ecological planning, scientific research 
should continue alongside the practical application of the discipline. 
Third, further concerns were expressed by both panels about the policy rationale for the 
use of landscape ecological planning. The planning panel were unsure as to the natural 
'home' for landscape ecology in the planning system and articulated their anxiety about its 
lack of relevance to statutory planning. The majority of the respondents were able, 
however, to identify several areas of non-statutory planning where landscape ecological 
planning would be viable. The scientific panel viewed the issue in a more critical light, 
expressing concern about the ability of the planning system and planners to embrace the 
concepts of landscape ecology. They too, however, were able to identify a positive 
rationale for landscape ecological planning, citing its potential role in the targeting of 
agricultural subsidies and the production of Local Agenda 21 and Biodiversity Acton 
Plans as examples. 
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Fourth, several reservations were expressed by both panels regarding the implementability 
of the plans and of landscape ecologically produced plans in general. Of the three plans, 
the Dutch and US approaches received almost unanimously favourable comments, with 
connections being made between aspects of each of them and existing practice. Although 
the Czech approach was viewed by some of the respondents as having potential for 
landscape classification and as a model for establishing ecological networks, it was 
considered by the majority of respondents as being too academic and ambitious an 
approach to be relevant to the British context. Other reservations concerned factors which 
are outwith the control of landscape ecology e. g. the lack of control over land use by 
planners and a lack of commitment by those implementing the projects to their success. 
7.7 CONCLUSION 
Despite reservations and concerns, there was a general consensus amongst all the 
interviewees that landscape ecological planning had to potential to offer a strategic, 
integrated, multidisciplinary approach to landscape planning. All interviewees were able to 
offer suggestions for its application in Britain, based mainly on their own experience and 
expertise so illustrating, even with a limited knowledge of the discipline, the ability to 
consider it in a creative and positive manner. 
The next chapter analyses the main issues raised by the two panels, comparing their 
reactions in more detail and discussing their implications for the application of landscape 
ecology in Britain in depth. 
261 
CHAPTER 8- ANALYSING THE INTERVIEW RESPONSES. 
8.1 INTRODUCTION 
The previous chapter outlined the results of the content analysis conducted on the 
responses from the planning and scientific panels to the second part of the research 
question (can these approaches usefully inform the British planning system? ). It also 
offered preliminary thoughts regarding the implications of those answers for this study. 
This chapter analyses and interprets the issues raised by the panels, assessing their 
perceptions of the validity of the plans and of landscape ecology and exploring the 
problems of and opportunities for the discipline in the light of those perceptions. 
8.2 THE PLANNING/POLICY PANEL'S PERCEPTIONS. 
The initial level of experience and understanding of landscape ecology amongst the panel 
members was limited, many of them relying on the briefing pack sent to them prior to the 
interview for information. Their perceptions therefore illustrate not only the views of 
planning experts but also reflect the ease with which they were able to assimilate and 
interpret the basic concepts of the discipline. 
Although the planning/policy panel's interviews took two forms (i. e. the group interview 
and the individual interviews), the results from both sets of interviews have been 
amalgamated where appropriate for the purposes of analysis. 
8.2.1 Key issues identified from the content analysis of responses. 
The framework used for the analysis of the responses from the three types of interview is 
discussed in Chapter 7. 
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The framework for the group discussion comprised: 
0 Understanding of Landscape Ecology 
Viability of the approaches 
Advantages of using Landscape Ecology 
Disadvantages of using Landscape Ecology 
Possible applications of Landscape Ecology. 
The framework for the individual planning interviews comprised: 
" Understanding of Landscape Ecology 
" Understanding and viability of the approaches 
" Landscape Ecological principles relevant to landscape planning 
" Advantages of using Landscape Ecology 
Disadvantages of using Landscape Ecology 
Opportunities for the application of Landscape Ecology 
The framework for the scientific interview comprised: 
Understanding of Landscape Ecology 
The scientific validity of the three approaches 
Landscape Ecological concepts relevant to landscape planning 
Opportunities for the application of Landscape Ecology 
Constraints on the application of Landscape Ecology 
Advantages of using Landscape Ecology 
Disadvantages of using Landscape Ecology 
The scientific basis of Landscape Ecology 
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8.2.1.1 Issues-raised bythe group discussion. 
a. Understantling ofLan(Iscape Ecology. 
Although most of the group had some prior knowledge of landscape ecology, their 
understanding of the discipline was, for the most part, basic and patchy. The majority of 
the group agreed that the information included in the briefing pack had helped their 
understanding but several expressed concern that the language of the discipline obfuscated 
some of its key concepts (Table 7.7). Nevertheless, there was general consensus amongst 
the group that many of the concepts (such as wildlife corridors, habitat fragmentation and 
landscape zoning) were already current in British landscape planning. The concern 
expressed about the scale of landscape ecology came from a basic lack of understanding of 
the discipline, brought about in part by the use of the term landscape. The majority of the 
group equated the term landscape with the large scale, visual conception of landscape 
commonly held in Britain. 
b. Viability of the appy-oaches. 
There were few comments relating specifically to the viability of the three approaches. All 
the group considered that there were similarities between parts of each of the approaches 
and existing practice (e. g. the Czech approach was similar to the NCC Mature Landscapes 
Project; tile PFS had used landscape zoning as had the Dutch approach; the US approach 
was similar to the "string of emeralds" approach adopted by recreation planners). Concern 
was expressed by some members of the group about whether the scale of the plans was 
relevant to the British context; the US approach especially appeared at too large a scale to 
be implemented in Britain. One respondent questioned the replicability of the approaches, 
arguing that, if applied by someone else to the same area, the outcomes could be different. 
This, it was felt, would limit the value of landscape ecology as a prescriptive planning 
tool. 
c. A dvantages of using Landscape Ecology. 
Two perceived advantages of using landscape ecology for landscape planning were 
identified by the two members of the group who were most familiar with the discipline 
(from the FA and NWT). It was suggested that the concepts which the group previously 
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identified as being familiar were often being used without necessarily having a sound 
scientific or theoretical basis. Landscape ecology may be able to give academic credibility 
to existing practice. The other advantage cited was that landscape ecology may be used 
against planners by pressure groups such as Friends of the Earth or Greenpeace and that, 
by using it as a planning tool, this could not only be pre-empted but also an ecologically 
reputable basis for producing the plan could be claimed at a public inquiry. 
d. Disadvantages of using Landscape Ecology. 
The disadvantages of using landscape ecology for land use planning identified by the 
group interview illustrate a large degree of consensus with the responses of the individual 
interviewees. The issues of the resources required for landscape ecological planning and 
the perceived ecocentricity of the discipline both stemmed directly from the group's 
analysis of the indicative plans. Two of the group expressed concern that there was no 
requirement in the statutory planning system for landscape planning. They considered that 
this lack of statutory authority for landscape plans would lead to problems with their 
implementation. Although several of the concepts of landscape ecological planning were 
recognised by the group, this was identified as a disadvantage by one member. He 
considered that the discipline would be difficult to 'sell' as a new approach. 
e. Possible applicationsfor landscape ecological planning. 
Despite the identification of several disadvantages to the use of landscape ecology for 
landscape planning, the group was still able to distinguish six possible applications of the 
discipline. Three of the proposed applications (countryside appraisal, the evaluation of the 
carrying capacity of landscapes for recreation planning and the forecasting of the 
implications of climate change) were identified as being processes for compiling data to 
aid the planning process rather than the process of plan production itself. The other 
responses indicated generic applications (objective setting, planning for climate change 
and biodiversity planning), no specific types of plans being indicated. 
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8.2.1.2 Issues raised by the individual interviewees 
a. Understanding of landscape ecology 
All the respondents expressed the view that they had some understanding of landscape 
ecology, either from previous experience or from reading the briefing pack (Table 7.8). 
67% of the respondents indicated that difficulties were being experienced in understanding 
either the language of landscape ecology or some of the concepts or both. The language 
was felt to be too exclusive even by those with a scientific background and the lack of a 
scientific background was cited by two interviewees who expressed difficulties in 
understanding concepts such as habitat fragmentation, patch dynamics and corridor 
functionality. 
The view expressed by the environment topic group, that many of the concepts 
fundamental to landscape ecology were already being used in Britain, was echoed by the 
individual interviewees. In discussion, however, the majority of respondents agreed that 
the concepts were being used in isolation from each other and for small scale localised 
projects often focusing on one landscape element or species. 
The two respondents who considered landscape ecology to be a theoretical rather than a 
practical discipline based their opinions on their reading of the subject. The majority of 
papers published appeared to detail research rather than outline practical applications of 
the discipline. 
b. Understanding and viability of the approaches. 
There was a consensus amongst those who had read the material on the indicative plans, 
that the Dutch approach displayed the greatest potential viability for landscape planning in 
Britain (Table 7.9). The concepts of the zoning of areas for land use and the use of 
corridors for species dispersal were recognised as already being current in British 
landscape planning although not in the detail displayed in the Dutch indicative plan. 
Notions of wilderness or no go areas were viewed as being realistic within the British 
context and the integration of ecological, recreational and economic land uses was 
perceived to be an ideal to be aimed at. 
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There was almost unanimous agreement that the Czech/Slovak approach, in its current 
form, did not appear to be a viable option for landscape planning in Britain. One 
respondent indicated that it could hold potential for the classification of landscapes but the 
notions of stability and perceived problems of implementing such a comprehensive and 
large scale project were seen to render the approach a theoretical rather than practical 
exercise. The political and environmental situations in the Czech and Slovak Republics 
were considered to be too divergent from the British model for the approach to offer a 
practicable tool for landscape planning. 
Opinion on the viability of the US approach was largely favourable. The scale of this 
approach was the main issue raised. Whilst one respondent considered that the approach 
was not viable because it operated at too large a scale for Britain, two interviewees 
considered that one of the advantages of the approach was that it was operable at small, 
medium and large scales. As with the Dutch approach, it was felt that many of the ideas of 
the US approach were already familiar, especially the concept of linking habitat patches by 
means of corridors. 
c. Landscape ecological principles relevant to landscapeplanning. 
Although, in response to topic 1, the largest number of references were related to difficulty 
in understanding the language and concepts of landscape ecology, the results of the 
responses to topic 5 (Table 7.11), display a competent overall understanding of the 
subject. 
The majority of interviewees considered that all the concepts of landscape ecology were 
relevant to British landscape planning. The two respondents who did not think that all the 
concepts of landscape ecology were relevant claimed to have responded from a position of 
not fully understanding the concepts and therefore not being able adequately to assess the 
full implications of their application. 
The specific concepts cited by the interviewees reflected, in the main, those areas of the 
discipline already familiar to them and many of them were identified from the indicative 
plans enclosed in the briefing pack. 
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d. Advantages of using landscape ecology. 
The first issue raised, that of the justification of existing practice by the use of landscape 
ecology (Table 7.12), echoes the idea, raised in topic one, that many elements of landscape 
ecology are already being practised. The view expressed here was that many concepts such 
as the creation of corridors and the effects of habitat fragmentation were being used 
without having sufficient scientific or academic foundations. Consolidating these concepts 
within the framework of landscape ecology was seen as a way of vindicating their use. 
As discussed in Chapter 5, there have been conflicts within the PFS area between 
'competing plans'. Many of the respondents viewed the use of landscape ecology as 
helping to ameliorate such conflicts within planning by offering an integrated, strategic 
and multidisciplinary framework. 
One advantage identified was that of positive planning. The view was expressed that the 
majority of planning deals in negative terms with land use. The use of landscape ecology 
could produce plans which indicated positive use for land rather than identifying 
proscribed uses. 
Despite the majority of the respondents expressing concern about understanding the 
language of landscape ecology in topic 1, one respondent identified it as an advantage. He 
considered that many branches of science used their own language and terms for the same 
concepts and functions and that landscape ecology could provide a standardised language 
and set of terms for all the different disciplines it encompassed. 
The identification of so many perceived advantages to the use of landscape ecology for 
landscape planning indicated that, although many of the interviewees had little previous 
knowledge and experience of the discipline, they were able to identify its salient features 
and evaluate them in terms of their own experience in a positive way. 
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e. Disadvantages of using landscape ecology. 
The two main issues raised, each by 50% of the respondents, were those of the 
ecocentricity of landscape ecology (i. e. its relative exclusion of the human interest) and 
potential problems in implementing landscape ecologically based plans (Table 7.13). The 
perceived ecocentric nature of the discipline was also raised by both the topic group 
discussion and the scientific interviewees so was indicated as a important issue. Two 
respondents indicated that the use of the word ecology could lead to the discipline being 
misconstrued as being purely conservation based. They suggested that a different name 
could circumvent this problem. 
The potential problems of implementation were specified as; 
e lack of control over land use i. e. multiple land ownership and management; 
e lack of human considerations in the plans and therefore a lack of commitment to their 
implementation; 
lack of 'ownership' by those being affected by the plans, as their participation in their 
production is not explicit, resulting in possible antagonism to their implementation. 
The discipline is also seen by two respondents as producing a non-participatory planning 
process. These issues are linked to the concept of the ecocentricity of the discipline and are 
explored further below in paragraph 8.41 . 
One third of the respondents expressed concern about the resources needed to produce 
landscape ecologically based landscape plans. Their primary concerns included the time 
needed to collect and process all the data required for landscape ecological analysis, the 
perceived need for sophisticated GIS techniques for data processing and analysis, and the 
availability of data. 
The relevance of a landscape ecological approach to the solution of all landscape planning 
problems was perceived as being an issue for two respondents. They considered that using 
an approach whose focal point was ecological may not be relevant for projects where the 
main objectives were recreational or economic land use. The relevance of landscape 
ecology to statutory planning was also questioned. It was considered that there is no 
requirement in the statutory planning system to carry out landscape planning. 
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The language of landscape ecology was perceived as a disadvantage to those who were not 
already familiar with scientific ten--ninology (e. g. planners) as this would not only 
exacerbate their problems with understanding the discipline but also would act as a 
potential barrier to public participation in the planning process. 
f. Opportunitiesfor the application of landscape ecology. 
The majority of interviewees cited plan production and/or evaluation as the major 
opportunity for landscape ecological planning, all of them mentioning one or both (Table 
7.14). When questioned more closely about the type of plan for which landscape ecology 
could be used, the majority of respondents cited non-statutory landscape plans similar to 
the PFS (although three of them said that they did not think that landscape ecology would 
be suitable for the PFS because it concentrated too heavily on the ecological aspects of the 
area). More specific types of planning were also proposed for corridors/fragmentation, 
forestry, buffer zones (to ameliorate the more extreme effects of the landscape matrix on 
habitat patches) and Local Agenda 21 schemes. 
Three of the respondents considered the resolution of specific land use conflicts as being a 
relevant area for the application of landscape ecology. Specific issues such as conflicts 
between mineral exploration, road building, development and conservation were used to 
illustrate landscape ecology's potential. 
8.2.2 Perceptions of the validity of the indicative plans. 
Several factors affected the way in which the validity of the plans was assessed by the 
respondents. The individuals' understanding of the concepts of landscape ecology and of 
the three approaches was tempered by their personal experience and area of expertise and 
their ability and willingness to assimilate and analyse new concepts. 
Although several members of the panel signified no opinion on the specific approaches 
themselves, there was a consensus that all the approaches were potentially viable: 
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'... I feel that no one method is particularly more useful than the others .... it would be interesting to apply each approach to the area being looked at to see what the 
results would be and use the most appropriate one. ' (Local Government planner) 
'I have no real thoughts in depth .... but I have the general feeling that landscape 
ecology is producing interesting results. ' (Central Government planner) 
Specific perceptions about each approach were limited, in the main, to aspects of the 
approach which the interviewees recognised from previous experience e. g.: 
'.. the idea of zoning is a good one, in fact were already using it in the PFS. We're 
also considering identifying buffer zones and no go areas although we're not sure if 
these will work. ' (the Dutch approach) (Forestry Authority planner). 
'The ecological network is a good idea but it may be impractical to implement 
(the Czech approach) (Conservationist) 
'The ideas of corridors and buffer zones is similar to what is already being 
considered though at a smaller, more local scale. ' (the US approach) (Central 
Government planner). 
Reservations about the approaches were also based on aspects which were easily 
recognisable to the interviewees e. g.: 
'... I'm not sure about wilderness areas working in the PFS area ...... (the Dutch 
approach) (Central Government planner). 
'I think that the idea of landscape stability (used in the Czech approach) is 
naive ... it (landscape stability) must have quantified parameters and we need to look 
at it in socio economic terms. ' (Local Authority conservationist). 
'The US approach seems to be at too large a scale for us to use it here (in the PFS 
area).. ' (Local Government planner). 
The indicative plans appear to have withstood the scrutiny of the planning panel, none of 
them being dismissed as being unviable. The panel's ability to relate the approaches to 
existing practice illustrated a degree of understanding although this did not appear to be 
particularly profound. The Dutch and US approaches, containing as they do elements 
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which are familiar to the British audience, appear to have the most potential viability both 
for transfer to other contexts and for use by British landscape planners. 
The main objections raised to the plans, those of the scale at which the plans were 
originally designed and the use of the concept of wilderness, are ones which could be 
resolved when the objectives of a plan are being established, adapting them to meet 
predetermined criteria. The reservations expressed about the concept of stability, however, 
are more fundamental. The Eastern European view of the optimum state of the landscape 
appears to be at odds with the British (and Western European) practice. This would not 
necessarily negate the use of the Czech/Slovak approach in this country but would indicate 
that it would not be suitable in its entirety. 
8.2.3 Perceptions of the viability of landscape ecology. 
For the majority of the panel, who had little prior knowledge of landscape ecology, 
separating the indicative plans from the principles and concepts of landscape ecology as a 
discipline was virtually impossible. Their perceptions of the discipline as a whole 
therefore were reliant on their understanding the three approaches and their ability to relate 
them to their own experience (see 8.2.2 above). 
Despite their understandable reservations about a novel planning tool and the potential for 
it to challenge their existing perceptions of the planning system and its role and 
responsibilities, they were able to engage with many of the principles of the discipline in a 
positive manner. As discussed above (8.2.2), the panel were able to recognise many 
landscape ecological concepts as already being practised e. g. the establishment of habitat 
corridors and the understanding of the effects of habitat fragmentation; this was articulated 
in both positive and negative terms: 
'... it's a new name for something already being practised - although not particularly 
systematically' (Local Authority conservationist). 
'I have the impression that it's already being done but it's not being given the name 
landscape ecology. ' (Central Government planner). 
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'I attended the first IALE-UK meeting .... I just got the impression that people are 
putting the word landscape into the title of projects they're already doing. ' (NGO 
Conservationist). 
These perceptions of the discipline could, in turn, have both positive and negative effects 
on its acceptance and application in Britain. Its introduction could be aided by the 
recognition that already existing practices have an academic and scientific framework 
within which they can be set and justified. It could be argued, however, that some aspects 
of landscape ecology are already being successfully practised without the requirement for 
them to be 'pigeon holed' and constrained by the limitations of a newly emerging 
discipline. 
8.2.4 Perceptions of the future potential for landscape ecological theory to act as a 
basis for landscape planning. 
The issues raised under several topics illustrate the extent to which the panel considered 
that there was a potential for landscape ecological planning to act as a basis for landscape 
planning. 
The panel were able to think creatively about possible applications for the discipline, 
although these inclined toward the generic (e. g. plan production/evaluation, forestry 
planning) rather than the specific. Their responses indicate that their view of the future of 
landscape ecology is positive although none of the panel considered that a landscape 
ecological approach was relevant for the PFS project. Apart from the applications 
suggested to produce data to assist the planning process (e. g. land use conflict analysis, 
recreation carrying capacity), the respondents often referred to applications which would 
be carried out by other people or organisations e. g. 
, ... Local Agenda 21 would be an ideal use for landscape ecology - the local group 
are always impressing on us the importance of sustainability. ' (Local Authority 
conservationist). 
'I am concerned about planning being a natural home for landscape ecology ..... (planners) have no natural expertise in these areas.... ' (Central Government 
planner). 
273 
They appeared to have difficulty in conceptualising themselves performing landscape 
ecological planning but were able to conceive of it being accommodated by 'others'. 
The issue of conflict resolution in planning was highlighted as being an important one by 
several of the panel, especially in relation to conflicting plans for the same area, 
conflicting land uses within a plan area. They anticipated that the production of plans 
based on landscape ecological principles could ameliorate these problems. Overall, the 
responses of the panel indicate definite potential for use in landscape planning in this 
country. 
8.3 THE SCIENTIFIC PANEL'S PERCEPTIONS. 
The knowledge and experience of landscape ecology by the members of the scientific 
panel was considerably more advanced than that of the planning panel. This advantage 
therefore enabled them to be more objective in their responses to the topics raised. 
8.3.1 Key issues identified from the content analysis of responses. 
a. Understanding of landscape ecology. 
The majority of the interviewees expressed concern about the definition of landscape 
ecology (Table 7.15). Although they agreed with the broad definitions and principles 
described in the major literature of the discipline, the translation of the discipline into 
practice led to more ambiguous interpretations. 
The use of the word landscape to describe the discipline was also questioned. Two of the 
panel considered the word to be inappropriate to the British context. They all regarded the 
British notion of landscape to be too restrictive (linked either to notions of landscape 
architecture or to aesthetic views of the landscape) to define the discipline sufficiently. 
The view, expressed by the planning/policy panel, that some aspects of landscape ecology 
are already being practised in Britain was mirrored by the scientific panel. 60% of them 
considered that large scale planning was already being carried out in this country in the 
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form of conservation planning and that much of this employed some of the techniques of 
landscape ecology. 
b. The scientific validity of the three approaches. 
The panel's perception of the scientific validity of the three approaches was closely linked 
to their perceptions of the scientific validity of the discipline as a whole. They were critical 
of the approaches' emphasis on the creation of movement corridors for species dispersal 
and their lack of attention to landscape process, favouring landscape pattern as a means of 
analysis and design. 
These issues are more fully discussed at 8.3.3 below. 
c. Landscape ecological concepts relevant to landscape planning. 
The issues highlighted by the scientific panel in this topic (Table 7.17) illustrate 
substantial differences between the two panels. This may, however, be more an indication 
of their different degrees of comprehension of landscape ecology than any great 
divergence of opinion. 
All the scientific panel considered understanding the ways in which landscapes function 
as fundamental to any landscape ecologically based project. Concepts of pattern and 
process, connectivity and connectedness, landscape permeability and the interrelationship 
between landscape elements and human influence were cited as specific examples. 
Although recognised as a topic which went beyond landscape ecology itself, the concept 
of producing plans with a high degree of sustainability was indicated by two respondents 
as being important. Further, the value of a strategic approach to landscape planning as 
advocated in landscape ecological theory was recognised by two of the scientific 
respondents. Although not identified as important by the planning panel, the strategic 
nature of landscape ecological planning was indicated by one of them as an advantage of 
the method. 
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The concept of establishing ecological networks is discussed in more detail below. Despite 
the reservation expressed by all members of this panel concerning the scientific validity of 
concepts relating to habitat corridors and theories of connectivity and connectedness, two 
of them viewed the concept of establishing ecological networks as being relevant to 
landscape planning. 
d. Opportunitiesfor the application of landscape ecology. 
In contrast to the planning panel, who identified mainly generic opportunities for the 
application of landscape ecology in this country, the scientific panel, whose understanding 
and experience of the discipline was generally more developed, were able to articulate 
more specific uses (Table 7.18). 
The examples of habitat restoration, cited by 80% of the respondents as an opportunity for 
landscape ecologically based planning, were taken mostly from the experience of existing 
projects being developed by the interviewees. Habitat restoration in conjunction with 
housing development, woodland restoration and the re-creation of pond landscapes were 
all considered to be relevant applications of landscape ecology. 
60% of the respondents also considered that the discipline could usefully inform the 
decision making process for targeting agricultural subsidies. The current system of 
subsidies was viewed as being too production based; landscape ecological analysis could 
circumvent this by targeting subsidies to create ecologically functional landscapes. Two 
interviewees considered this particularly relevant as they felt that landscape ecological 
planning could best be applied through the non-statutory planning system. The 
availability of agricultural subsidies would therefore become a powerful tool in aiding the 
implementation of landscape ecologically based landscape plans. 
, Applications relating directly to planners were identified by all the respondents. Two X-IF 
members echoed the planning panel's view that using the discipline could assist by 
providing scientifically based support for planning decisions. The discipline was also 
viewed by two of the panel as having the potential to provide a 'tool kit' or 'menu' of 
techniques for landscape planning. 
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There was also consensus with the planning panel regarding opportunities for landscape 
ecology to aid land use decisions in relation to recreation, forestry, landscape appraisal and 
Local Agenda 21. 
e. Constraints on the application of landscape ecology. 
80% of the interviewees, unprompted, considered that there would be a lack of will from 
planners to use landscape ecological techniques for landscape planning (Table 7.19). They 
attributed this to three factors: a resistance to new ideas, a mistrust of 'scientifically' based 
disciplines, and a lack of requirement for landscape planning in statutory planning. This 
last factor was grounded in a view that planners did not think strategically as it was 
perceived they had not been required to do so under the statutory planning system. It was 
considered that this was another constraint to the application of landscape ecology. Two of 
the panel also identified a lack of knowledge and training in biodiversity planning amongst 
planners as a major obstacle, whilst one interviewee considered that scientific research was 
not informing planning due to a lack of mutual dialogue. 
Two main potential constraints placed upon the application of landscape ecological 
planning by the British planning system were identified. The issue of lack of control over 
land use was also identified by members of the planning panel and general concern that 
this could form the main stumbling block to the implementation of landscape ecologically 
based plans. One member of the scientific panel also considered that the focus on 
economic outcomes from land use and the pressures of economic considerations in current 
land use planning could negate the integrated nature of landscape ecological planning. 
f, Advantages of using landscape ecology. 
There were several areas of concurrence between the planning and scientific panels 
regarding the advantages of using landscape ecological planning (Table 7.20). The 
potential for the discipline to facilitate the production of positive, strategic, integrated 
plans was identified by both panels. 
Two of the scientific panel emphasised the importance of the non-site specific nature of 
landscape ecologically based plans, arguing that they reflected the current trend in 
277 
biodiversity planning away from a site specific approach towards more holistic, large scale 
plans. 
The iterative process of reference back to plan objectives advocated by landscape ecology 
was cited as a benefit by one respondent. He considered that current land use planning was 
not necessarily objectives driven; the use of landscape ecology would assist in ensuring 
that more emphasis was placed on objectives in landscape planning. 
g. Disadvantages of using landscape ecology. 
There were several areas of concurrence with the planning panel concerning the 
disadvantages of using landscape ecological planning. Both panels expressed concern 
about its ecocentrism nature of the discipline. The scientific panel not only recognised this 
as a shortcoming of the discipline but also acknowledged that this could have a 
detrimental effect on the perception of the integrated nature of landscape ecology. 
The majority of the scientific panel also concurred with the planning panel in viewing the 
resources required for landscape ecological planning and its perceived irrelevance to 
statutory planning as disadvantages (Table 7.21). 
The problems of implementation cited by the four respondents on the scientific panel were 
those of- 
the lack of control by planners over land use; 
the necessity for landscape ecology to be done in an integrated way rather than by one 
practitioner in isolation; 
0 landscape ecological principles being too general for application in specific situations. 
One of the respondents raised the issue of the selective application of landscape ecology. 
He argued that, as landscape ecology was a multidisciplinary discipline, there would be a 
bias in application towards the discipline of the person/team who managed the project. He 
considered that in many cases this would be ecologically/scientifically based, so 
perpetuating the perceived ecocentricity of the discipline. 
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h. The scientific basis of landscape ecology. 
The literature review indicated a lack of consensus amongst landscape ecologists 
concerning the legitimacy of some the scientific concepts of landscape ecology (chapter 
3). This topic was raised with the scientific panel to ascertain if they concurred with this 
view. The results in Table 7.22 indicate that there is some concern amongst the scientific 
panel about the basis of some landscape ecological concepts. 
The main concern was about the validity of theories of connectivity and connectedness 
(see chapter 3) involving the concept of habitat corridors. All respondents to this issue 
were concerned that the effectiveness of habitat corridors has not been proven and yet is 
being used as one of the cornerstones of the discipline. One respondent expressed the view 
that corridor usage may prove to be species and even site specific rendering general 
principles invalid. Three respondents were concerned that the discipline would be 
invalidated if the issue of corridor effectiveness was not resolved or was proved to be 
incorrect. All concurred that further research was needed on this issue as well as on the 
issues of species characteristics and the effects of fragmentation on landscapes. 
The view was expressed by two of the panel that landscape ecological research and 
application bad focused on landscape pattern rather than process. Although they concurred 
that landscape pattern is easier to research, they considered that landscape process is a 
more relevant concept for landscape planning. 
8.3.2 Perceptions of the validity of landscape ecological principles. 
The review of landscape ecological literature in Chapter 3 revealed a broad agreement 
amongst landscape ecologists about the nature of the discipline's principles whilst 
suggesting that these had been refined over time. 
Analysis of the responses from the scientific expert panel indicates a similar consensus 
regarding the discipline's principles. Although not referring specifically to the themes 
articulated in landscape ecological literature, their responses to the topics of the relevance 
of landscape ecological concepts to landscape planning, opportunities for landscape 
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ecological planning and the perceived advantages of using landscape ecology for 
landscape planning, concur with many of the principles. 
The principles referred to most frequently were those recognising the importance of 
landscape structure, function, pattern and process within the landscape; these were raised 
by all members of the panel e. g. 
'Landscape ecology has shown us that we can't just concentrate on special sites - 
we must operate at the landscape level. We must start to learn about landscape 
pattern and process. The tools and knowledge aren't complete yet but it is obvious 
that we must go down that road. ' (Central Government conservationist). 
'What is landscape ecology all about? - landscape dynamics, movement 
patterns/flows, flows of plants and animals and what constrains those flows. Why 
do we find them where they are and what happens to them whilst they're there. ' 
(Academic scientist). 
'Landscape ecology brings in the awareness of the surroundings to sites rather than 
just the sites themselves. Planning landscapes makes you aware of the connections, 
flows and movement in the landscape. ' (Academic scientist). 
The majority of the potential applications for landscape, ecology in Britain cited by the 
panel echoed the principles of landscape ecology providing a framework for natural 
resource management (Risser et al, 1984) and creating ecologically based plans within a 
human influenced landscape (Forman, 1995). 
There was, however, one main area of dissensus with the principles concerning landscape 
components advanced by Forman (1995). In his paper, he advocates an optimum 
landscape configuration which includes large natural vegetation patches, aggregates with 
outliers and 'indispensable patterns'. All these components emphasise the importance of 
the functions of large habitat patches and habitat corridors connecting the patches. The 
majority of the panel expressed scepticism about the nature of the role of these features, 
arguing that Forman's interpretation was not valid for all types of habitat or all landscapes 
(see discussion of gaps in scientific knowledge, 8.4.2. below). 
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8.3.3 Perceptions of the strengths and weaknesses of the indicative plans. 
All but one of the panel were already familiar with some or all of the approaches used to 
produce the indicative plans. Comments on this topic tended to concentrate on the 
approaches themselves rather than on the indicative plans, as it was argued by some of the 
panel that they were not sufficiently detailed for the implications of their implementation 
to be assessed. 
The three respondents familiar with the Dutch approach concurred that it was built around 
ongoing detailed scientific research for which the Dutch were leaders in their field (Table 
7.16). The principles of the zoning of land use, the planning of buffer zones between 
competing land uses and the concept of areas of wilderness were all recognised as being 
based on sound scientific principles. The concept of the creation of numerous habitat 
corridors for species dispersal and colonisation was, however, considered to be 
insufficiently proven to be used as the basis of such plans (see also 8.4.2 below). 
The Czech approach was viewed with scepticism; the two interviewees who commented 
specifically on it regarded it as a'paper exercise'rather than an attempt to produce a viable 
application. Again, the creation of habitat networks and the reliance on the creation of 
corridors for species dispersal and colonisation were called into question. 
Of the three respondents who felt able to comment on the US approach, all considered it to 
be the least scientifically based approach. Two of the interviewees viewed it as being 
potentially the most viable approach because of the multiplicity of its objectives and the 
simplicity of its methodology. 
8.3.4 Perceptions of the general prospects for landscape ecology to transfer important 
scientific principles into landscape plans. 
The main role for landscape ecological planning envisaged by the scientific panel was in 
non- statutory planning. Unlike the planning panel, they were able to envisage applications 
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for the discipline which were not only more specific but were also more applied; they all 
agreed that planning was the natural home of landscape ecology e. g. 
'Planners need a toolkit -a series of techniques they can apply to all their projects. ' 
(Academic scientist). 
'People's perceptions are that planners ought to have less power - their power at the 
moment is seen as being very negative - landscape ecology would give them the 
opportunity to produce positive plans. ' (Academic scientist). 
There was also consensus about the role of landscape ecology in landscape planning; the 
solution of specific landscape planning problems such as the targeting of agricultural 
subsidies, the production of positive plans and providing an academic and theoretical 
background to their plans, being indicated by many of the panel as an important use: 
'Decisions about landscape depend very much on what is important in a specific 
landscape. Land use planners should make the ultimate decision but at the moment 
too much is left to market forces, especially the CAP. Landscape ecology could 
help them to prioritise their objectives and target resources accordingly. ' 
(Academic scientist). 
'I can envisage several uses for landscape ecology both nationally and locally, 
especially in the targeting of agricultural subsidies. After using it for landscape 
appraisal, to identify key species and how the landscape works, it would be easier 
to establish how and where to best subsidise and so target grants and resources 
both nationally and locally. ' (Academic scientist) 
The panel were unanimous, therefore, in their conviction that landscape ecology has a key 
role to play in landscape planning and that its natural home is within the existing non- 
statutory planning system. The majority of the panel expressed reservations, however, 
about the ability of the planning system to implement landscape ecological planning. Their 
main concerns were the lack of expertise and will on the part of existing planners and the 
relationship between planning and research e. g.: 
'There are different agendas for research and for planners. Research is very 
species/site/habitat oriented - planners are only interested in general terms in 
biodiversity. I'm not sure if planners have the ability or the will to protect rare and 
threatened species. ' (Academic scientist). 
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'Planners and scientists can both work at the landscape scale therefore there should 
be an overlap in their work. Should planners commission landscape ecological 
research? Planners are not taught ecology or trained to be receptive to it or to new 
ideas. ' (Academic scientist). 
'Scientists come up with information but it's up to politicians if they want to use it. ' 
(Practising scientist). 
8.4 PROBLEMS IN THE USE OF LANDSCAPE ECOLOGY FOR LANDSCAPE 
PLANNING. 
8.4.1 Resume of perceived difficulties inherent in the landscape ecological approach. 
Several potential problems in the use of landscape ecology for landscape planning were 
identified by the two panels. Table 8.2 below illustrates the number of responses to each 
issues from the two groups combined. 
Issue No. of responses 
Ecocentricity 7+ group 
Implementation 7 
Unproven science 6 
Resources 5+ group 
Understanding of Language 3+ group 
Irrelevant to statutory planning 2+ group 
Not relevant to all situations 2+ group 
Non participatory 2 
Selective interest 1 
LNot convincing as a new 
discipline group 
Table 8.2 Analysis of responses from both panels to topic 6. 
The Table indicates the main issues perceived by the two panels and shows a high degree 
of consensus (50% or more of all the interviewees citing the first three issues). These three 
issues are discussed in detail at 8.4.2 - 8.4.4 below. 
Of the other issues, three - those of the resources required to undertake landscape 
ecological planning, the language of landscape ecology and its lack of conviction as a new 
discipline - all echo issues raised by the international literature on the discipline. They are 
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therefore problems inherent in the discipline rather than solely to its application in this 
country. 
The other issues raised by the panels do apply to the application of landscape ecological 
planning in Britain. They are all symptomatic of the planning system as it currently exists 
and relate to the relevance of landscape ecology to the current planning system. This, 
coupled with the emphasis from the scientific panel on the non-statutory planning system, 
indicates that this is where a role for landscape ecology is most likely to be found. 
8.4.2 Realism of the plans. 
Although the validity of the indicative plans was generally accepted by both panels, issues 
were raised concerning their realism and the realism of landscape ecologically based 
landscape plans in general. 
The main issue raised by both panels, and used as a criticism of the indicative plans in 
particular, was that of the perceived ecocentricity of the discipline. Many respondents 
echoed the opinion that: 
'The discipline only appears to be responding to one discipline i. e. ecology. It has 
produced a landscape without figures (i. e. humans). ' (Local Government 
conservationist). 
They considered the discipline to have produced plans which, whilst having ecological 
integrity, ignored the relationships between humans and the nature of landscape 
development. The reasons for this were perceived as being twofold. First, the use of the 
word ecology presupposed an ecocentric discipline; as one respondent commented: 
'The problem is using the word ecology in the title. You have to explain to people 
that its about how people impact on the countryside as well ..... (Central 
Government planner). 
Second, the discipline was being practised mainly by ecologists who were imposing their 
own expertise on to it. The scientific panel also expressed concern that the 'hijacking' of 
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the discipline by ecologists would be detrimental not only to the perception of the realistic 
nature of the plans being produced but also to the future of the discipline itself. They 
expressed concern that: 
'We have to be aware that landscape ecology is in danger of being hijacked by 
ecologists. If it is, the discipline will only develop in ecological terms and will 
cease to be holistic. ' (Central Government conservationist). 
'Ecologists have dominated the discussion on landscape ecology so far - there is 
room for much more sociological and cultural landscaping. ' (Practising scientist). 
8.4.3 Weaknesses in implementation. 
63% of the respondents cited the implementation of landscape ecologically based plans as 
being a potentially problematic issue. This issue is not only confined to the application of 
landscape ecological planning to Britain. The literature review indicated that the discipline 
has, to date, been primarily a theoretical one in which the problems of implementation are 
only starting to emerge. One of the respondents echoed this: 
'The definition of landscape ecology is woolly in this area - nowhere does it say 
that it is meant to be an applied discipline. ' (Academic scientist). 
Concern was expressed about how the discipline would be implemented 'on the ground'. 
The lack of control by planners over land use was an area of particular disquiet. Several 
respondents questioned how large scale integrated land use plans could be implemented 
under the current planning system which tended towards proscribing rather than 
prescribing land use: 
'Planners don't control land use - only development. ' (Academic scientist) 
'A lot can be done at the margins with non-statutory planning but money wins out 
in the end. ' (Academic scientist) 
'We (English Nature) cant do landscape ecology in isolation - we can contribute 
ideas on implementation and science but the landscape ecology can only work if 
the major land owners and regulators are brought in. Landscape ecology may work 
in one place but not another - that doesn't necessarily mean that the discipline 
doesn't work but it may be that the landowner won't co-operate or that he has done 
things differently to how he was advised. ' (Central Government conservationist). 
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These concerns, coupled with the views of the scientific panel about the ability of planners 
to embrace and accomplish landscape ecological objectives indicate a significant 
uncertainty about the ability of landscape ecology to be used for landscape planning in this 
country. The problem would not appear to be insurmountable, however, and alternatives 
for its solution are discussed in the next chapter. 
8.4.4 Gaps in scientific knowledge. 
This issue was the greatest cause for concern amongst the scientific panel, although it was 
also raised by the planning panel. The consensus amongst the respondents was that some 
of the scientific principles underpinning the discipline were still unproven: 
'The scientific community is very ambivalent towards landscape ecology - it's a 
case of the questionable science of landscape ecology (especially the emphasis on 
the role of corridors) rather than personal rivalries'. (Practising scientist). 
The scientific basis of several concepts was called into question (see Table 7.22) but the 
greatest cause for concern was considered to be the lack of knowledge of the role of 
conidors in the landscape e. g. 
'There is a lack of focus in the corridors issue. Which species are they for? Do they 
work at the same level for all species using them? I'm sceptical about corridors - 
you spend years researching one corridor to prove that it does work as a corridor - 
even then the results only apply to that corridor. ' (Academic scientist). 
'The corridor work inherent in landscape ecology is already being done but not 
necessarily within the framework of a scientific background - it is thought'that 
corridors work but there is not necessarily hard proof to say how. ' (NGO 
Conservationist) 
The main concern expressed was that the discipline would be discredited if it were proved 
that corridors, at best, were species and site specific and, at worst, did not work at all: 
'We (English Nature) have gone for the Messianic approach ...... A lot of policy decisions are now being based on it but on a personal level I have reservations 
about the scientific evidence of landscape ecology e. g. corridors. I'm worried that 
the organisation could be putting a lot of resources into what could be proven 
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eventually to be a'dodgy route' in ternis ofjustifying it scientifically. ' (Central 
Government conservationist) 
'There is a risk of losing out if we take the line that connecting is crucial when 
there is no scientific evidence to suggest that it is - we may be putting our efforts 
into something totally unnecessary. There is a risk of 'conservation dogma' setting 
in which may prove to be totally unjustifiable. ' (Central Government 
conservationist) 
Although mentioned in the international literature on landscape ecology, the issue of the 
gaps in scientific knowledge does not appear to cause any major problems to landscape 
ecological practitioners in other countries. Indeed, all of the national approaches selected 
in this study rely heavily on the creation of habitat networks set against a hostile landscape 
matrix. The British scientific panel are, for the most part, willing to use these concepts in 
their own work, and this appears to illustrate some degree of confidence in them. 
8.5 PERCEIVED OPPORTUNITIES FOR THE USE OF LANDSCAPE ECOLOGY 
FOR LANDSCAPE PLANNING. 
The last section outlined the problems perceived by the panels in using landscape ecology 
for landscape planning. In spite of these perceived problems, the two panels were positive 
about the potential benefits of using landscape ecological planning. 
8.5.1 Providing an effective way of transferring scientific knowledge into practice. 
Several of the issues raised by the two panels illustrate the opportunities they perceived for 
landscape ecology to infonn planning practice. 
Both the planning and scientific panels viewed it as an opportunity to put 'ecology' into 
planning in a way which would not only be acceptable to the scientific community but also 
would aid planners by giving scientific basis to concepts already being introduced into 
practice: 
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'.. in most plans ecology is a bolt on to the plan rather than underpinning it - 
landscape ecology starts with ecology and builds on it. ' (Local Government 
conservationist) 
'... I feel that landscape ecology is putting a science to what is already being done... ' 
(NGO conservationist) 
'... landscape ecology could provide the much needed science to back up the 
decisions already being made (by the Nottinghamshire Wildlife Trust). ' (NGO 
conservationist) 
The scientific panel highlighted the perceived gap between scientific research and applied 
planning. They believed that science is not informing planning in the way that it should 
and that planning is not setting the research agenda for scientists in the relevant fields. 
Both panels, however, viewed the use of landscape ecology for landscape planning as an 
opportunity for the dialogue between the two to be widened, both acknowledging that 
landscape ecology could not be applied outwith the planning system and that planners 
needed the expertise of scientists to formulate and implement the plans. 
The positive way in which both panels were able to articulate possible applications for 
landscape ecology indicates their acceptance of the potential of the discipline for 
landscape planning. 
8.5.2 Providing an effective basis for the integrated and holistic planning of 
landscapes. 
A high proportion of respondents cited the integrated and holistic nature of landscape 
ecological planning as an advantage to its use for landscape planning. Both the panels 
acknowledged the growing awareness that planning (both biodiversity and development) 
should move from its current site based position to a strategic one of seeking integrated 
land use: 
'We must think in terms of the status of the entire natural resource, not just the 
number of individual habitats. ' (Academic scientist) 
'Landscape ecology could be used to analyse the conflicts in land use in the area 
and resolve them by assessing the appropriate activities in each area e. g. 
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agriculture, minerals, military, active and passive recreation, conservation. ' 
(Local Government planner) 
'Our (the Forestry Authority) approach has been uncoordinated in the past - 
landscape ecology gives it the feel of an integrated approach. ' (Central Govenunent 
planner) 
Landscape ecology was also considered to have a potentially important role to play in 
resolving conflicts between competing plans formulated for the same area. This conflict 
was illustrated in the PFS area where 12 different plans currently cover the area (chapter 
5). Several of the planning panel indicated that landscape ecology could potentially 
resolve such conflicts by enabling one plan to be produced which encompassed many of 
the aims and objectives of existing plans: 
'There is currently conflict between the Sherwood Initiative and the Community 
Forest because they are working towards different objectives. Using landscape 
ecology to integrate the two plans could help to resolve some of the conflicts and 
reach a compromise. ' (Central Government planner) 
'There is a problem with the plethora of plans and strategies for the area - using 
landscape ecology to produce an overall strategy could help to bring them all 
together. ' (Central Government planner) 
Members of both the planning and scientific panels considered that the holistic nature of 
landscape ecology was one of the strengths of the discipline. They acknowledged the 
importance of a multidisciplinary approach and viewed landscape ecology as having the 
potential to facilitate this type of planning: 
'It's a very broad church - it is useful for bringing together many different 
disciplines. ' (Academic scientist) 
'Planning may well provide the mechanisms to bring all the disciplines and 
professions used by landscape ecology together. ' (Local Government planner) 
8.5.3 Ability to respond to real policy issues. 
Over half of the responses to the topic of the opportunities for the application of landscape 
ecology concerned applications relating to recent national or local policy initiatives e. g. 
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Local Agenda 21, forestry plans, landscape appraisal, strategic conservation planning and 
land use conflict analysis. This illustrates not only a willingness to consider landscape 
ecological planning in positive tenns but also indicates a perceived lack of techniques 
currently available to planners with which to undertake these new initiatives: 
'I like the vigour of the discipline -I consider it to be an idea whose time has 
come. ' (Local Government conservationist) 
'If people can see it offering solutions to real planning problems it will go from 
strength to strength. It must be seen not to be wishy-washy. ' (Academic scientist) 
Several of the interviewees considered that landscape ecology offers an opportunity for 
positive planning which does not currently exist: 
'Planning at present is only constraining - it doesnt consider the outcomes of its 
policies on areas other then those immediately affected by them. Landscape 
ecology could be used to 'test' the effects of plans. (Local Government planner) 
'The techniques should be used to facilitate the use of landscapes rather than for 
landscape control ...... (Academic scientist) 
The facility to use landscape ecology for creating and justifying policy was also 
considered to be a potentially important application. The interviewees who responded on 
this issue were mainly concerned with the justification of policy in financial terms, 
viewing landscape ecology as a potential tool for creating policy which would withstand 
scrutiny when issues of funding arose: 
'Questions will be asked about environmental gains - are the plans giving value for 
money? Would we have been better doing it another way? All countryside agencies 
are susceptible to this because of the way they are funded ..... (Central Government 
conservationist) 
'We (the Nottinghamshire Wildlife Trust) are very sensitive to public perception 
about what we do. We are funded by the public and so have to be able to justify 
and show the way in which we use that money. If we use something like landscape 
ecology to formulate our policies and plans we can show how they have been 
arrived at. ' (NGO conservationist) 
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8.6 CONCLUSIONS. 
The analysis of the responses from the two panels indicates the potential for using 
landscape ecology for landscape planning in this country. Although there are still some 
issues which need resolving, both within scientific theory and landscape planning practice, 
three positive conclusions can be reached from the analysis. 
a. Both the panels agreed that landscape ecology has the potential to produce realistic 
planning options. Although the indicative plans were necessarily crude, the panels' 
reactions to them indicated that they were able to evaluate them in the context of the 'real 
world'. There was consensus between the groups that, under the cur-rent planning system, 
the natural home for landscape ecology is within non-statutory planning. This did not, 
however, preclude the discipline's use for statutory planning when and where appropriate. 
Their constructive and creative critique of the plans and of landscape ecology itself 
illustrated the conviction that the discipline had the potential to be applied to the solution 
of many problems currently facing landscape planning in this country. 
b. The importance of the interface between planning and scientific research was 
recognised by the panels and, although reservations were expressed by members of the 
scientific panel, there was general consensus that landscape ecology had the potential to 
provide the forum for the introduction of the outcomes of scientific and concepts into the 
planning system. Although there is still some contention about the viability of some of the 
scientific concepts of the discipline, both the planning and scientific panels indicated their 
general acceptance that this should not preclude the ongoing application of the discipline. 
c. The identification of the potential for landscape ecology to act as a technique for the 
realisation of new policy initiatives indicates a positive and potentially exciting role for the 
discipline. Not only are emerging policy initiatives such as biodiversity action planning 
and the Countryside Character Map of England addressing strategic planning issues but 
they also require a new approach to be taken towards planning and application. Landscape 
ecology appears to have the potential to provide the new techniques and approaches 
required. 
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This chapter has outlined the analysis of the responses from the planning and scientific 
panels to the topics raised regarding the validity of the indicative plans and landscape 
ecology in general. The panels have provided a very positive assessment of the potential 
for using landscape ecology for the production of landscape plans in this country. The 
final chapter evaluates the outcomes of this study and assesses their implications for 
landscape ecology and landscape planning. 
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CHAPTER 9- DISCUSSION AND CONCLUSIONS 
9.1 INTRODUCTION. 
The central issue addressed by this study has been the nature of distinctive approaches to 
landscape ecological planning (LEP) and their potential transferability to the British 
context. This has involved identifying the styles of LEP currently practised, establishing 
their characteristics and data requirements, producing indicative interpretations of these 
alternatives for a study area, and assessing their feasibility in both administrative and 
scientific respects. Specifically, the aims were: 
1. To identify and analyse the tenninology and concepts associated with landscape 
ecological science. 
2. To establish the various approaches taken internationally to the application of 
landscape ecology, especially in landscape planning. 
3. To evaluate the transferability, in principle, of those approaches to the British context. 
4. To explore the practicality of these approaches, through a hypothetical application of 
landscape ecological planning in the British countryside. 
In pursuing these aims, the study has identified the partial transferability of current 
approaches: indeed, some elements are already being practised. There are clear variations in 
the appropriateness of different overseas approaches to British circumstances. Scientists 
and planners share concerns about the vagueness of key concepts, lack of implementation 
powers and the relative neglect of human interests. 
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9.2 THE RESEARCH QUESTION. 
Chapter 1 affirms that landscape planning in Britain is currently at an important stage in its 
development. The statutory and non-statutory plan making systems both offer significant 
potential for the implementation of landscape plans but neither is yet sufficiently informed 
by a theoretical rationale within which integrated land use policies can be framed for the 
wider countryside. However, there is reassuring consensus about the need to acknowledge 
the role of landscape ecology in landscape planning and its potential to accommodate the 
concerns of NGOs and European directives. Landscape ecology is thus proposed as a 
conceptual and scientific basis for'wider countryside' strategy and action. 
Answering the research question involves a multi-stage approach, drawing on both 
scientific and social scientific methods. These are reviewed in Chapter 2: here, the literature 
review is of particular significance, not only in terms of assembling ideas and evidence, but 
also of uncovering a range of poorly charted and often unpublished materials. The review 
thus entailed both the synthesis of a relatively accessible body of knowledge, and the 
extraction of a range of obscure information on emergent approaches to LEP overseas. This 
provided a sufficient basis for the subsequent development of transferable models, whilst at 
the same time revealing inconsistencies and uncertainties within contemporary practice. 
The plan-making methods explored in chapter 4 are those identified from the literature 
review and represent the major approaches taken to the application of landscape ecology in 
Europe and America. The design of many of the approaches aims to address similar 
landscape planning issues to those encountered in Britain, thus rendering them potentially 
transferable. Three overseas examples appear to be especially pertinent, and these are 
characterised in greater detail as a basis for developing indicative plans. 
The British planning context and the choice of a study area in which to test the indicative 
plans are discussed in chapter 5. These raise further issues of transferability in tenns of 
legal powers, information requirements, and administrative and professional cultures. Also 
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indicated are the resources available for the formulation of landscape plans in this country, 
both generically and with specific reference to the three approaches. 
Exploring the practicality of these exemplars has involved 'cross-examining' the indicative 
plans by reference to a variety of experts from both scientific and policy domains. The 
plans produced from the application of the three approaches to the study area provide 'real 
world' examples of the possibilities for the application of landscape ecology (Chapter 6). 
Although not exactly replicating the three approaches, the plans do indicate their main 
essence, using similar techniques for data collection and analysis. They form the basis of 
the assessment of the first part of the research question, that of the transferability of the 
approaches to the British context. The perceptions of the planning and scientific panels 
analysed in chapters seven and eight reflect a generally positive attitude towards LEP. 
Whilst illustrating awareness of the potential weaknesses of the discipline and its barriers to 
implementation, the respondents gave a qualified 'yes' to the central research issue of 
whether or not landscape ecological planning might usefully inforra British landscape 
planning. 
9.3 LESSONS FROM THE LITERATURE 
9.3.1 Consensus Amongst Landscape Ecologists 
Despite the relatively brief pedigree of scholarship of landscape ecology, the review of 
literature revealed a consensus amongst researchers and practitioners about its nature and 
principles. What is perhaps most striking is that this consensus appears to be virtually 
unanimous, with the only major reservations concerning the prescriptive nature of the 
design principles proposed by Forman (1995). Such a level of unanimity may reflect a 
congregation of truly like-minded individuals or perhaps, more likely, the generalised 
nature of the subject matter, which can be interpreted to coincide with a variety of points of 
view. This latter possibility, coupled with the fact that landscape ecology has evolved 
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slowly from an amalgamation of other disciplines, is perhaps the most likely factor 
explaining the consensus of opinion. 
9.3.2 Gaps in Knowledge 
Although there appears to be a high level of agreement about core knowledge, this belies 
some significant gaps in our current understanding. These have emerged as comprising: 
socio-economic dimensions; experience of implementation and the outcomes of 
monitoring; and the functions performed by urban areas within the wider landscape. 
Moreover, there is a weak basis for knowledge transfer, and education of land use 
professionals in landscape ecology is extremely limited. 
9.3,2.1 Socio-economic aspects 
Although many of the scientific concepts of landscape ecology are still being extended 
through research and practical application, little work has been completed regarding its 
social scientific aspects. This has led to the perception of landscape ecology as an 
ecocentric discipline which has limited relevance to comprehensive planning. The need for 
further research into the role of cultural factors affecting landscape pattern and process, and 
the ways in which they can be incorporated into landscape ecological planning, is widely 
acknowledged amongst practitioners. 
9.3.2.2 The experience of implementation 
The fact that the application of landscape ecological theory is a comparatively recent 
development for the discipline has meant that the evaluation of the effectiveness of 
landscape ecological plans and their implementation has yet to be achieved. Nevertheless, 
little effort appears to have been devoted to developing methodologies for monitoring and 
evaluation. The temporal and physical scale of landscape ecological plans means that their 
effects will be difficult to monitor and evaluate in the short tenn and yet some requirement 
296 
to do so may be necessary to secure continued funding and support for projects. Whilst it is 
recognised that all projects will be different, a framework for the evaluation of plans might 
be based on such factors as scale, implementation opportunities and threats, factors 
affecting plan outcomes, contributions to theory development, and the flexibility of plans in 
the light of changing requirements and unpredicted outcomes during their long time span. 
9.3.2.3 The role of urban areas 
The literature displays a strong skew towards research and practice focused on the rural 
environment. Developed land has been regarded, at best, as a habitat of little ecological 
value apart from the potential for the establishment of a limited number of wildlife 
corridors and, at worst, as a locus to be ignored and planned around. However, urban 
environments appear to have a significant effect on the surrounding landscape matrix which 
deserves further investigation. Whilst it is acknowledged that developed land has distinctive 
attributes and pressures upon it, very little research has been carried out in landscape 
ecological terms to quantify these. For landscape plans to be truly integrated, all landscape 
elements, including those which are primarily devoted to human habitat, should be 
included. 
9.3.2.4 Pattem versus process 
Whilst it is widely acknowledged amongst landscape ecologists that the roles of both 
pattern and process are equally fundamental, in practice the application of landscape 
ecology appears to focus almost exclusively on pattern alone. Although the literature points 
to a range of continuing research into processes, there are as yet few pointers as to how this 
will inform plan production. Pattern is more easily identified, analysed and incorporated 
into plans, yet without a fuller understanding of process, planned features are likely to 
display only limited functionality. 
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9.4 LESSONS FROM PLAN PRODUCTION 
The construction of a set of indicative plans gave some insights into the opportunities and 
problems inherent in producing landscape ecological plans. The principal lessons from this 
experience related to three main areas: the requirements in terms of information and 
physical resources; the isolated position of the landscape ecological planner; and the need 
for inclusion of expertise and experience of those who have already been involved in LEP 
production. 
9.4.1 Resource requirements 
The data requirements of each of the approaches were discussed in Chapters 5 and 6. In 
general, however, the experience of constructing the indicative plans has illustrated how 
limited and inconsistent are the data sets available for landscape ecological planning in this 
country. The process of accumulating and analysing the data, however limited, is a large 
one and, whilst the use of a GIS is not imperative, it will help the outcome of the analysis 
and the final plan to be more sophisticated and holistic. Expertise in the compilation and 
analysis of datasets and some previous familiarity with the data would have aided the 
construction of the plans as would better access to technical equipment and advice. 
These shortcomings notwithstanding, the study illustrated what can be achieved even where 
data sets, resources and local familiarity are limited. Although much of the interpretation 
was based on visual attributes of the landscape, the plans produced were still able to exhibit 
realistic options for land use in the area whilst providing a basis for the exploration of the 
approach with expert panels. 
9.4.2 Isolation of the landscape ecological planner 
Difficulties encountered in constructing the indicative plans in isolation from other plan 
makers and land use experts served to illustrate the need to ensure that the process is an 
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inclusive and multi-disciplinary one from an early stage. The role of the planner should be 
that of co-ordinator and facilitator, ensuring that technical expertise on ecology, society and 
economy is integrated throughout. This is especially important if landscape ecological 
methods are to be adopted, in order to overcome the imbalance towards natural 
environmental considerations that has occurred in continental approaches. 
9.4.3 Learning from others' experience 
The study attempted to illustrate the viability of transferring knowledge and experience 
from one planning system to another. Although there was some contact with the original 
designers of the three approaches, their closer involvement in plan production would have 
resulted in outcomes which were more faithful to the original paradigms. Whilst this was 
not possible within the scope of the study, co-operative working with suitably experienced 
planners would have facilitated a more productive 'learning curve'. 
9.5 LESSONS FROM THE EXPERT PANELS 
9.5.1 Potentials of LEP. 
9.5.1.1 Perceptions of the Planning Panel, 
The lack of accessibility to landscape ecological planning theory and practice has led, as 
discussed in chapter 1, to very limited knowledge of the subject by British planners. 
Although planners would not be expected to have all the expertise required to produce 
landscape ecologically based plans (indeed, a multidisciplinary approach to plan production 
is essential), they need to be in a position to initiate 'wider countryside' plans, and so will 
require some knowledge of the principles and techniques involved. 
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Potential to produce realistic plans. 
The views of planners about the validity of the three indicative plans varied. Although the 
scenarios were produced specifically to illustrate the potentials of landscape ecology to the 
planning panel, planners were only able to grasp the rudimentary concepts behind them. 
Their reactions to the plans, however, stimulated debate about the nature of LEP and its 
ability to produce viable outcomes. 
Positive views generally outweighed negative ones. The positive comments focused on 
those areas already familiar to the planners and this became a feature of their responses and 
attitudes to LEP. This reflects the incomplete assimilation of the information provided to 
them prior to interviews and panel discussions, and perhaps to more fundamental problems 
of comprehension and professional education. 
Potential to convert current theory into practice. 
The majority of the planning panel acknowledged that many of the concepts of LEP are 
already being used in the British context. Concepts such as the creation of wildlife 
corridors, species dispersal dynamics, landscape fragmentation and the more general 
emphasis on the production of integrated landscape plans were all acknowledged to be 
familiar. Planners were also able to recognise the potential of LEP to provide both a 
scientific basis for the incorporation of these concepts, and a means of introducing 'ecology 
into planning', an idea whose desirability was widely accepted. 
Potential to offer mechanismsfor the implementation of new initiatives in planning. 
Recent innovations in planning in rural areas were recognised and accepted by all members 
of the planning panel. The existence of the PFS group illustrated the realisation of the need 
for innovative techniques for the implementation of these new initiatives. The planning 
group were able to identify several potential applications of LEP for the realisation of new 
initiatives. LA21 schemes, wider countryside planning and the production of strategic plans 
were all cited as potential uses for the discipline. Wider uses such as the analysis of land 
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use conflict and the analysis of the carrying capacity of land for recreational uses were also 
considered as potential uses. 
9.5.1.2 Perceptions of the Scientific Panel. 
The scientific panel, on the whole, had a wider understanding of the principles and concepts 
of landscape ecology than the planners and the majority were already familiar with relevant 
published texts and conference papers. They were not only able to analyse the potentials for 
the discipline from a technical perspective but also widened many of their comments and 
observations to embrace implementation issues. 
Potential to produce viable approaches to land use planning. 
The majority of the scientific panel's prior knowledge of the three approaches enabled them 
to assess the indicative plans in more depth than the planning panel. The scientific panel 
focused less on implementation and relevance to the Sherwood Forest Study Area, and 
more on their ability to produce viable solutions to generic land use planning problems. 
The panel identified several concepts which, in their opinion, were relevant to landscape 
scale planning in Britain yet which have not been widely applied in this country. They also 
considered that the three approaches each had the potential to contribute to viable plans in 
the British context although, in common with the planning panel, they did not consider that 
any one approach offered a complete solution. 
Potential to offer solutions to current land use planningproblems. 
The scientists' views were more wide-ranging than those of the planners' and, as they were 
less preoccupied with the constraints imposed by the existing planning system, they were 
able to consider the wider implications of the subject. Whilst emphasising an ecologically 
based role for the discipline in habitat restoration and landscape appraisal, they also 
considered LEP had the potential to address issues associated with the targeting of 
agricultural subsidies, especially those currently under review in the Common Agricultural 
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Policy. In common with the planning panel, they identified the potential for landscape 
ecology to act not only as a tool for landscape planning, but also as a scientific and 
academic basis on which to justify planning decisions. Several of the panel also raised the 
issue of the importance of promoting 'positive planning' i. e. producing prescriptions for 
land use rather than the proscriptions which characterise many current statutory plans. 
Potential to convert current theory into practice. 
Despite the reservations expressed almost universally by the scientific panel about the 
unproven nature of some of the scientific principles of landscape ecology (see 9.5.2.1 
below), they still considered that the discipline had great potential to convert much newly 
developed scientific theory into practice. The panel widely held the view that the 
application of the principles and concepts of landscape ecology was essential to test 
scientific theories and produce new evidence regarding their viability. 
9.5.2 Limitations of LEP. 
9.5.2.1 Perceptions of the Planning Panel. 
Despite a lack of knowledge about the nature of landscape ecology and an initial resistance 
of some of the members of the planning panel to submit to interview, their perceived 
limitations of the discipline were generally logical and considered. 
Limitations of the indicative plans to British conditions. 
The planning panel's comprehension of landscape ecology was mainly based on the 
outcomes of the indicative plans and the precirculated briefing. Their comprehension of 
landscape ecology was thus largely related to the information pack, and this was reflected 
in their reactions to, and commentary on, the indicative plans. The panel's perceptions of 
the limitations of the three approaches tended to focus on comparisons between the British 
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situation and that in the originating countries, a problem not of the discipline itself but of 
the interpretation of its application. Their views of the approaches and to some extent of the 
whole discipline were influenced by these comparisons; indeed, their assessment of the 
issue of transferability was based on such comparisons. The limitations were identified 
mainly as those of scale, existing conditions in the study area, and of implementation (see 
below). One theme which recurred throughout the interviews was that of the perceived 
ecocentric nature of landscape ecology, which sat uneasily with current people- or 
community-centred approaches to countryside planning (see 9.9). 
Limitations of comprehension. 
The planning panel, unlike the scientific panel, based their responses mainly on their own 
area of expertise and experience. This led to two types of 'comprehension' barriers. 
First, the majority of the panel experienced difficulty in grasping many of the fundamental 
principles and concepts due not only to their previous lack of exposure, but also to the 
difficulty of accessing reliable information about the nature and performance of overseas 
approaches. Many of the panel found the jargon of the discipline impenetrable and 
considered it to lie outside their domain. Second, whilst many of the panel were able to 
identify aspects of landscape ecological planning which were already familiar to them, they 
tended to equate these fragments of knowledge with the landscape ecological approach 
generally. Consequently, several stated that they considered these methods were already 
being practised in Britain (although not necessarily as part of the formal planning system), 
so that LEP was seen to offer little innovation. 
Limitations of implementation 
This panel, unlike the scientific one, identified several limitations to the implementation of 
LEP. Their main concerns focused on the prescriptive nature of the indicative plans and the 
perceived reliance of success resting on the whole plan being implemented. The lack of 
public involvement in plan formulation, and the dependence on persuasion and incentives, 
were both cited as major barriers to the implementation of landscape ecologically based 
plans. 
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9.5.2.2 Perceptions of the Scientific Panel, 
The scientific panel considered there to be far fewer limitations than the planning panel, but 
those which they did identify were potentially more fundamental. 
Limitations of the scientific basis of landscape ecology. 
The familiarity of the scientific panel with landscape ecology and its principles enabled 
them to produce a robust critique of its theoretical basis. 
The doubts, raised by several commentators in the literature review, as to the function and 
usage of corridors within a landscape were strongly echoed by the scientific panel. They 
considered that, whilst there was no proof that the creation of these landscape features 
would be detrimental to landscape functionality, neither was there proof that their existence 
contributed to it positively. Whilst the panel concurred that the creation of networks of 
habitat patches linked with corridors was desirable from the perspective of landscape 
'pattern', they doubted the adequacy of evidence to demonstrate landscape 'processes'. This, 
however, should not deter landscape ecologists from producing plans, as the theories were 
regarded as 'the best we have at the time'. They were, however, in agreement that the 
function and usage of corridors in the landscape is likely to be site and species specific and 
that much further research is needed to elucidate these relationships. A further viewpoint is 
that the onus should not be on ecologists to confirm that corridors do work, but on 
developers to demonstrate that they do not (e. g. Beier and Noss (1998) advocate a 
'precautionary principle' towards corridors). 
Limitations of implementability in Britain. 
Whilst the planning panel identified several practical limitations to the implementation of 
landscape ecological planning in Britain, the scientific panel considered that the largest 
barrier for the discipline in this country was a cultural one. Several of the respondents 
expressed the view that land use planners in this country had neither the experience nor the 
will to use landscape ecology as a tool. The perceived gulf between planners and scientists 
was a large one, with neither planning guiding the direction of scientific research nor 
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research inforining the planing process. These constraints were considered by the scientific 
panel to be the most significant barrier to the introduction of landscape ecology into this 
country as an integrated, multi-disciplinary land use planning method. 
9.5.3 Reconciling the views of planning and scientific panels. 
9.5.3.1 Potentials of LEP. 
Although both groups viewed the issue of viability from different perspectives, they 
concurred in significant measure about the potential of landscape ecology to underpin plan 
production. Indeed, the perspectives of the two groups complemented each other. The 
planning panel, understanding only the basic concepts of the discipline, were able to 
identify specific elements of each approach which were relevant to British land use 
planning and to their own expertise and experience. The scientific panel were able to take a 
broader view of the integrity of the discipline itself. The two panels' views on the ability of 
landscape ecology to serve as a tool for solving current land use planning problems and to 
instigate new land use planning initiatives also complemented each other. 
The main difference between their views related to concepts underpinning the discipline 
and the extent to which they are already being used in Britain. The greater experience and 
understanding of the scientific panel meant that they were able to be realistic about the 
shortcomings of some of the scientific principles, yet optimistic about the scope for the 
discipline as a whole to improve the scientific basis of land use planning. 
The planning panel, however, considered that, whilst the use of landscape ecology would 
provide some scientific basis to landscape plans, it was only 'putting a name, to existing 
practice. Whilst this perception enabled the planning panel to evaluate the potential value of 
landscape ecology, it also indicated a lack of technical understanding Planners therefore 
need more exposure to landscape ecology before they are in a position fully to appraise its 
potential utility. 
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9.5.3.2 Limitations of LEP 
Whilst the views of the two panels on the potentials for landscape ecology were broadly 
similar, they differed in their perceptions about the discipline's limitations. 
The planners' evaluation confirmed in part the views of the scientific panel that they did not 
have the expertise or the will to use it landscape ecology as a tool for landscape scale 
planning. The potential reconciliation of the two views evidently relies not only on the 
development of a greater understanding of the discipline and its applications but also on 
much deeper issues of professional cultures. 
The eclectic scholarship of town planning, and the lack of any form of scientific training 
amongst most practising planners, have led to limited appreciation of the role of scientific 
and academic research and practice in planning (in Britain, at least). The production of 
plans based on both scientific and social scientific knowledge will only be achieved with 
education on the part of the planning community and a change in the current relationship 
between planning and research. This process will be both slow and incremental. Interest in 
scientific and research issues in planning has been expressed by some planners, but much of 
this is reliant on individuals and remains informal. A realistic and viable approach to 
landscape scale planning needs to be devised by the research community with the help and 
co-operation of practising land use planners. This, in conjunction with the growth of 
environmental policies in statutory plans and environmental initiatives which span 
'traditional' administrative and planning boundaries should lead to the emergence of a suite 
of techniques for the production of landscape ecological plans. 
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9.6 LANDSCAPE PLANNING IN BRITAIN 
9.6.1 The British context. 
Landscape planning in the British context is difficult to define, as there are few precedents 
of integrated planning at the landscape scale. The planning panel members were able to 
identify several examples of landscape scale planning initiatives in this country (e. g. 
Natural Areas, Community Forests, Biodiversity Action Plans). Forestry initiatives are the 
closest British land use planners come to planning 'complete' landscapes, producing 
indicative plans for the whole of their area featuring multiple, integrated land uses. The 
majority of the other initiatives concentrate on individual landscape features such as habitat 
patches and corridors, or on species diversity. The lack of implementation powers for 
forestry initiatives, however, has led to a piecemeal approach to implementation, based on 
the decisions of landowners and managers. Projects such as the Warwickshire Landscapes 
(Warwickshire County Council and Countryside Commission 1993) provide some 
indication of a move towards landscape planning; moreover, a growing commitment to co- 
operative working between English Nature and the Countryside Agency is helping to bridge 
the divide between landscape and ecological planning in England, whilst there is even more 
fundamental institutional realignment in Scotland and Wales. 
9.6.2 Current planning systems and mechanisms. 
As illustrated by the PFS case study, the countryside is subject to a multiplicity of statutory 
and non-statutory plans designed to prescribe and proscribe a range of actions. A suite of 
plans, initiatives and incentive schemes has produced a piecemeal approach to planning in 
rural areas. 
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9.6.2.1 Statuto1y Plans 
County level structure plans, district level local plans and unitary development plans form 
the basis of the statutory planning system. Until the start of the 1990s, policies for rural 
areas contained within the plan boundaries were characterised by prescriptions for 
development within existing settlements and proscriptions for development elsewhere. The 
Planning and Compensation Act (1991) required local plans to contain policies for the 
undeveloped rural areas as well as for built-up areas. In practice, this has resulted not so 
much in land use planning for rural land as in the extension of development plans to smaller 
rural settlements. Several local plans have delineated green belt land around larger 
settlements. The policies for these areas are, again, largely proscriptive in terms of 
development and the inclusion of polices of exception has resulted in the severe erosion of 
the green belt in many areas. 
Guidelines do exist for the nature conservation content of local plans, although it is 
interesting to note that the Countryside Agency who co-authored them with English Nature, 
have recently relinquished a large part of their role in statutory plan guidance. In essence, 
the statutory planning system in its current form has little to offer rural land use, focusing as 
it does on development. 
9.6.2.2 Non Statutojy Plans. 
The inability of the statutory planning system to address more generic aspects of land use 
has resulted in the emergence of non-statutory plans. Chapter 5 discussed the types of non 
statutory plan which cover rural land use (see paras. 5.2,5.2.2 and 5.2.3). The growing 
popularity of these types of plan has indicated ways in which policies covering the wider 
countryside can be adopted and implemented. Models for consensus building and co- 
operative working are also being developed from initiatives such as the production of 
Biodiversity Action Plans (BAPs) and countryside strategies (e. g. PFS). 
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Non-statutory plans currently provide the greatest potential for the realisation of landscape 
scale planning in this country. The production of realistic, viable plans at this level could 
lead to changes which permit the incorporation of more holistic, integrated measures within 
the statutory framework. 
9.6.2.3 Planning mecbanisms. 
Two types of planning mechanism can be identified for rural areas - those initiatives which 
aid the identification of zones for area-based planning and policy and those which aid the 
implementation of statutory and non-statutory plans. 
a. Zonal identification. 
A comparatively new concept in land use planning in Britain, the Countryside Character 
Programme (CCP) is designed to enable planners to identify areas where resources need to 
be focused and where they would most effectively be used. Although not part of the 
statutory planning system, the CCP identifies discrete areas throughout England according 
to a combination of physical characteristics and 'sense of place'. Thus, local and regional 
rural planning initiatives such as BAPs, Countryside Strategies and Indicative Forestry 
Strategies have an alternative foundation upon which to base policies for the protection and 
enhancement of landscape and ecological features. 
b. Plan implernentation. 
The mechanisms for land use plan implementation in rural areas have largely developed 
independently of the plans themselves. Much rural land use is influenced by a system of 
financial incentives aimed at achieving agricultural and forestry objectives, with 
environmental benefits being little more than by-products of removing land from 
agricultural production. Mechanisms for implementation are one of the most important 
factors buttressing the success of any plans, and the lack of compulsion to comply with 
non-statutory plans is a major impediment to landscape ecological approaches. 
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9.6.3 Relationships between planning systems and mechanisms. 
The relationship between the various plans and mechanisms currently impacting on rural 
Britain is extremely tenuous. Statutory plans are the only plans which are currently 'nested' 
at regional and local levels, higher level plans providing the framework within which more 
detailed policies and proposals are set. Policies should, therefore, be consistent at both 
regional and local levels. Relationships between non-statutory and statutory plans, and 
between different types of non-statutory plan, are far more variable. The greatest 
consonance between non-statutory and statutory plans is displayed when they are produced 
by planning agencies themselves, such as Community Forest Plans, and Indicative 
Forestry/ Recreation/ Countryside Strategies. These plans are often produced to realise 
policies contained within statutory plans or to address problems highlighted during the 
production of statutory plans (although, in the PFS area there was some conflict between 
the policies for the Greenwood Community Forest and the Nottinghamshire Green Belt 
which overlapped each other geographically in some areas). 
Although there is some requirement for consultation with statutory planning authorities in 
the production of plans such as BAPs. LEAPs, and Natural Area plans, these could in 
theory be produced in isolation from each other despite covering the same geographical 
area. In practice, where plans are being developed simultaneously (e. g. several BAPs and 
Natural Area Plans are currently under development) those producing them work closely to 
ensure policy consistency. Implementation mechanisms are often developed in isolation and 
are typically plan-specific. Several solutions to the problems of discontinuity between plans 
and mechanisms suggest themselves. 
9.6.3.1 Strateizic Plannine 
The creation of regional or sub regional strategic plans, containing policies for all sectors of 
the rural area -- e. g. economic, social, environmental and amenity -- would result in more 
coherent policies in 'nested' plans at sub regional and local levels. Overarching strategic 
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plans of this nature would form the framework within which all subordinate proposals were 
developed, leading to relative consistency in policy making and plan formulation. 
9.6.3.2 Co-operation and COnSensus in l2lan fon-nulation 
To achieve strategic planning and the realistic nesting of plans and policies, greater co- 
operation is necessary amongst those involved in plan formulation for an area. The 
establishment of fora such as the PFS, and current arrangements for biodiversity action 
plans, indicate the scope for good practice in the development of cross disciplinary 
collaboration. Any form of strategic planning requires a consensus amongst those involved 
in the formulation of individual plans regarding the requirements and priorities of the area. 
This consensus will, necessarily, involve some amount of compromise in aims and 
objectives. 
9.6.4 The creation of more integrated and holistic plans. 
Although there are many barriers to the production of integrated and holistic land use plans 
under the current planning system, there are also some indications from within the system 
of the way in which these types of plan could be achieved. 
9.6.4.1 Consistent objectives. 
Of especial importance is the achievement of consistency in objectives and the methods 
used to establish those objectives. Without these, the outcome of landscape ecological plans 
is largely random and it is unlikely that land use plans can be integrated with each other. 
The PFS illustrates one way in which consistent objectives for a plan area can be achieved. 
The creation of an 'overarching' plan for an area, at a strategic level indicating areas for 
local action, would help bring consistency of objectives to subordinate plans. This would 
require a form of consensus building approach to plan formulation. The involvement of all 
areas of expertise and interest in rural land use planning would be required for the 
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development of strategic plans, even where compromise had to be achieved over key 
policies and objectives. 
9.6.4.2 Improved communication between plan makers. 
Generally, non-statutory plans have little formal linkage to any other plans for the area. 
This leads not only to inconsistency in objectives but also to a potential dilution of 
resources and a culture of 'competition' between plans. Fora, such as the PFS, enable many 
of these problems to be overcome by establishing lines of communication within the 
planning community and between planners and other professionals. Once these lines of 
communication have been successfully established, they can be used repeatedly for the 
formulation of local strategies and plans for specific topics. 
At an even more basic level, practice would be improved by the availability of registers of 
ecological, landscape, social and economic plans and policies. Too often, land use 
professionals are ignorant of the topics which landscape plans already cover, areas of 
omission, and the potential impact of new policies on existing plans and vice versa. 
9.7 THE INTEGRATION OF LANDSCAPE ECOLOGY INTO CURRENT PLANNING 
PRACTICE. 
Ideally, changes in the culture of the current planning system with its subsequent effect on 
policy making are needed for landscape ecological planning to achieve its full potential in 
this country. This, however, must be a long term aim. In the shorter term, the incremental 
introduction of LEP into land use planning will continue to introduce the discipline to a 
wider audience. This introduction will require compromises to be made, which will in turn 
affect the extent to which the discipline is accepted as a planning tool both in the short and 
long terms. 
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9.7.1 Compromises in resource requirements. 
Resource hungriness is widely recognised as one of the shortcomings of landscape ecology. 
As discussed in chapter 4 (4.3.2), approaches to land use planning which use landscape 
ecology as their framework require the use of large datasets to produce optimum solutions 
to land use planning problems. The time and equipment required to process the data can 
also prove expensive. This study has shown, however, that applications of LEP to 'real 
world' planning problems can produce viable plans using existing data sets. The data 
requirements for LEP therefore would need to be scaled down and approaches modified to 
produce frameworks for plan production which use existing data and have the flexibility to 
incorporate further data sets as they become available. 
Although the use of a GIS in data processing for LEP is ideal, the data can be handled in 
other ways which are already widely available, for instance by the use of a database or 
spreadsheet. Whilst these methods will not produce the level of sophistication of a GIS, 
they enable large amounts of data to be manipulated and can produce results suitable for 
manual or CAD plan production. 
9.7.2 Selective usage. 
Two of the approaches used to produce the indicative plans for this study, the Czech/Slovak 
approach and the Dutch approach were both developed to provide blanket plans which 
cover a large area and provide a prescriptive framework for all other plans in the area. This 
approach to LEP has several drawbacks and should be viewed as a long term possibility, 
requiring substantial change in planning culture and legislation. 
The integration of LEP into current planning practice in this country could be better 
achieved by its selective usage. The development of 'off the shelP solutions to specific 
planning problems -- such as the reconciliation of specific rural land use conflicts, the 
planning of protected areas, and the indication of areas of focus for BAPs and Natural Area 
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Plans -- could usefully be used to develop a 'British approach' to LEP and to illustrate its 
wider potential in land use planning. The drawback to selective usage, however, might be a 
perception (already prevalent in some quarters) that LEP is a purely ecological and 
'scientific' tool with marginal relevance to most types of plan. 
9.7.3 The demystification of landscape ecology. 
One of the issues raised by the planning panel in particular was the inaccessibility of the 
theory of landscape ecology. There have, hitherto, been few examples of disciplines which 
seek to fuse knowledge from contrasting fields of scholarship. Whilst the basic theory and 
principles of landscape ecology have been developed primarily by advocates of a 
multidisciplinary approach, it has tended to become 'hijacked' by the scientific disciplines 
who have appropriated a sophisticated vocabulary and corpus of knowledge. To be easily 
accessible to a multidisciplinary audience, there needs to be some reduction of the theory 
and principles to their bare essentials. These then need to be couched in terms that are 
understandable by and relevant to planners form various areas of expertise and experience. 
The US approach to greenway design may be viewed as an example of good practice in this 
area, with The Ecology of Greenways (Smith and Hellmund, 1993) providing a manual for 
land use planning which is accessible to a broad spectrum of land use professionals. 
9.7.4 Compromise in planning outcomes. 
One of the main tenets of LEP is that the principles of landscape ecology should underpin 
the planning process and that ecological considerations should be paramount in plan 
outcomes. In Britain, this sits uneasily with a land use planning system which, on the 
whole, places its main emphasis on socio-economic considerations. To begin to achieve 
integration into the British planning system, landscape ecology needs to be modified to 
operate within a culture of trade-off, flexibility and bargaining. 
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Whilst offering alternative scenarios for the types of plan outlined above (9.6.2), it could 
also be used in more diverse planning situations to increase further the information 
available to planners on the likely environmental outcomes of their actions, without 
necessarily being prescriptive. It would act, therefore, as an additional tool for planners, 
providing a means to an end and informing part of their decision making process. This 
could lead to various types of plan displaying greater environmental sensitivity in their 
policies but without being rigidly constrained by landscape ecological objectives. 
9.8 BUILDING ON THE EXISTING BODY OF LITERATURE. 
Chapter 3 explored the key themes of landscape ecology through an analysis of 
international literature. The study has added to, questioned and confirmed many elements in 
the body of literature. 
9.8.1 Additions to the body of literature. 
9.8.1.1 A comparative study of different applications of landscape ecology, 
Although Chapter 3 illustrated the volume of literature which has been generated on 
landscape ecology, both on theoretical and applied aspects, this study is the first to relate 
that literature to a comparative study of landscape planning and management. The majority 
of literature cited in chapter 3 takes a necessarily restricted perspective as it reports on 
specific applications or research and, where other applications are considered, authors 
generally do so only for illustrative purposes rather than for comparison between 
approaches. The comparisons made in this study highlight not only differences and 
similarities in approach, but also analyse the scope for extension of approaches beyond their 
original condition. It is hoped that this process can be continued in the future so that a more 
comprehensive 'catalogue' of approaches and their potential applications can be compiled 
for the use of landscape planners world-wide. 
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9.8.1.2 Exploration of the possible cbaracteristics of a British school of landscape 
ecoloizi 
The literature review illustrates the development of schools of landscape ecology in many 
different countries. There are some contributions from British academics and practitioners 
(e. g. Haines-Young, 1993); Lloyd, 1992; Staffordshire County Council, 1995; Bunce, 
1981). Other work has been subsequently been published displaying an overtly landscape 
ecological approach to planning at the landscape scale (e. g. Macfarlane, 1998). There is, 
however, little common ground between their contributions and a distinctly British 
approach to landscape ecological science or planning. 
This study has explored the potential characteristics of a British 'school of thought' in more 
depth. This seems likely to display a combination of objective-setting for the wider 
countryside, integration and interpretation of extensive but incomplete land-use datasets, 
consensus-building between stakeholders and subject specialists, recognition of the multi- 
functionality of landscape elements and their importance to human activities, and 
bargaining in order to reconcile potentially conflicting land use policies. In the context of a 
highly fragmented landscape, more fundamental research is likely to concentrate on de- 
fragmentation, actual use of landscape elements by particular species, and the interplay 
between rural and urban populations. A landscape ecological emphasis is likely to deflect 
the historical British emphasis on designated countryside to a more fluid appreciation of the 
countryside's natural capital. At the same time, the traditions of landscape planning based 
on designations coupled to protective policies and area-based management have gained 
widespread respect for the achievements of British planners, and these require incorporation 
into, rather than jettisoning from, new approaches. 
9.8.1.3 The examination of the feasibility of using existing applications in other contexts. 
Although some collaboration between landscape ecologists from different countries and 
with different approaches has started since the literature review was undertaken (e. g. 
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between Dutch and US practitioners for the development of greenways and between Dutch 
and Czech and Slovak practitioners for the implementation of integrated plans in the two 
eastern European countries (Jongman 1996)), the transferability of methodology and 
applications has been an under researched aspect of the discipline. 
The use of the three approaches, extracted from the literature review, to assess the potential 
for geographical and policy transferability, has contributed to the development of the 
discipline by opening further the possibility of more generic solutions to landscape scale 
planning problems. It has explored the scope for embarking on the formulation of landscape 
ecologically based plans for countries with little or no tradition of the subject. 
8.1.4 An aDi)raisal of the disciDline bv non-landscaDe ecolouists 
The majority of the literature contained in chapter three comes from academics and 
practitioners who claim or aspire to be 'landscape ecologists'. Literature appraising the 
discipline from a non-landscape ecological background and perspective is rare. This study 
presents a reaction to the discipline from the perspective of land use planners, and reveals 
their perceptions of its limitations and opportunities. 
It also presents an evaluation of the problems and opportunities in introducing the discipline 
to those who are not familiar with it and appraises landscape ecology from the view of 
those who would be responsible for initiating landscape planning. The strengths and 
weaknesses of the discipline identified by the two expert panels and the bridges and barriers 
to its application illustrate the measures to be undertaken before the exemplars illustrated in 
the literature review can be considered and implemented. 
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9.8.2 Confirmation of concepts explored in the literature. 
9.8.2.1 Consensus amongst landscape ecologists about the principles of the discipline, 
The analysis of literature and the responses from the expert panels reinforced the 
acceptance of the principles and key themes of landscape ecology put forward by Risser 
(1984 and 1987), Forman and Godron (1986), Forman (1995) and Farina (1998) by the 
majority of landscape ecologists. 
The comparison of the applied approaches indicated a broad agreement by practising 
landscape ecologists of the importance of pattern, process and ecological composition in 
landscape scale planning. It also reinforced the views expressed by Forman (1995) and 
Turner et al (1993) that pattern rather than process formed the basis of much landscape 
ecological analysis and planning. These views were reinforced by the two expert panels 
who also showed greater understanding of the role and nature of landscape pattern whilst 
acknowledging the need for greater understanding of more fundamental processes. 
9.8.2.2 The need for landscape scale planning to adol2t a multi -di scil2l inary approach. 
Several commentators (e. g. Bell, 1993; Naveh, 1991) identify the need for landscape 
ecology to form a multi-disciplinary foundation to landscape scale planning. Other 
contributors, however have expressed concern that landscape ecology is in danger of being 
'hijacked' by scientists and that socio-economic considerations have been marginalised in 
many instances (e. g. Hall, 199 1; Wiken, Thie and Lacate, 198 1; Hobbs, 1995). 
The planning panel's responses highlighted the perceived ecocentricity of the discipline, 
emphasising the risks of biological fundamentalism. They concurred that there was a 
growing need for a multi-disciplinary approach to landscape scale planning, and many of 
the potential opportunities which they identified relied upon multi-disciplinarity. 
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9.8.3 Questioning concepts in the literature. 
9.8.3.1 The shortcomings of the discipline's scientific basis. 
Many of the applications analysed in chapters three and five are based upon the notion of 
the use of wildlife corridors for species dispersal and connecting isloated habitat patches. 
Although some commentators (e. g. Dawson, 1994 ) express doubts about the proven 
function and usage of corridors in the landscape, the majority of practitioners continue to 
use them as a basis for landscape scale plans. Research is still continuing into corridor 
usage and function (e. g. Tischendorf, Irmler and Hingst, 1998; Clergeau and Burel, 1997) 
and habitat fragmentation and patch colonisation (e. g. Grashof-Bodkam, 1997; With and 
Crist, 1996); nevertheless, the expert panels expressed concern over the emphasis on the 
role of corridors in each of the indicative plans. 
The notion of stability as advocated by the Czech and Slovak approach was also questioned 
by the expert panels. The indicative plan derived from this was considered to be the least 
relevant to the British context and the notion of a 'stabilised' landscape based on a network 
of biocentres and biocorridors was considered by both panels to lack scientific credibility. 
9.8.3.2 The ability of landscape ecology to produce realistic plans, 
The literature review yielded evidence of a transition from a purely theoretical discipline to 
an applied one. The approaches to application described in the literature review were all 
developed to produce realistic solutions to extant land use planning problems. As the 
majority of the approaches were in the early stages of implementation, there is little 
evidence of their success in achieving their objectives. Although the expert panels 
expressed the view that the Dutch and US approaches had the potential to produce realistic 
plans, they were sceptical about the Czech/Slovak approach. They also questioned the 
problems of plan implementation, which had received little attention in the literature. The 
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opportunities and constraints for implementation of landscape ecological plans in Britain 
are discussed in chapters seven and eight. 
9.9 THE PROBLEM OF ECOCENTRICITY. 
One of the main areas of concern identified by both the planning and scientific panels and 
reinforced in the literature on the discipline is that of the ecocentricity of landscape 
ecology. In theory, it claims to produce plans which are fully integrated and holistic in 
nature. In practice, however, the ways in which the discipline is applied tend to produce 
'landscapes without people', focusing almost entirely on the attainment of ecological 
objectives. There appears to be little stakeholder involvement in the formulation of many of 
the plans, and yet the success of their implementation rests with the local communities 
whom they affect. 
The British planning system has reflected a predominantly anthropocentric style, only 
recently starting to articulate environmental objectives and policies. Whereas a totally 
anthropocentric approach to planning is becoming less acceptable, it is clear from the 
comments of the two panels and from the international literature that an excessively 
ecocentric approach to planning would be equally unacceptable. 
There is little fundamentally wrong with the discipline in this respect. In its theoretical form 
one of its main tenets is the realisation of integrated land use planning which acknowledges 
the cultural use of landscapes and aims to produce plans which are realistic both in terms of 
human and ecological dynamics. In practice, however, most of the applications of 
landscape ecology have been driven by members of the scientific community, and socio- 
economic considerations have been marginalised; a more balanced rationale is clearly 
needed. 
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9.9.1 Creating a more human centred approach. 
Several solutions to the problem of the ecocentric nature of applied landscape ecology 
suggest themselves as complementary means of achieving a more balanced approach to 
plan production. 
a. More interdisciplinary involvement in plan production. 
The PFS represents an illustration of good practice in interdisciplinary plan production. 
Drawing, as it does from a wide range of planning interests in the PFS area, it is co- 
ordinated by county planners responsible for the production of the County Structure Plan, 
so ensuring consistency in policies. Other members of the group include those responsible 
for the statutory local plans for the area as well as representatives from local and national 
environmental NGOs. National and regional socio-economic economic concerns are also 
represented as are recreational bodies in the area. Whilst the plan produced by this group 
will not claim to provide the optimum solution for land use in the PFS area, the input of so 
many different disciplines and interest groups on a relatively equal basis should ensure 
greater evenness of plan content. 
b. More stakeholder involvement in plan production. 
Stakeholder involvement in the planning process is increasingly common. The production 
of BAPs in several areas has included consultation with local stakeholder groups 
comprising land owners and managers, local planners and envirom-nental organisations 
throughout the planning process. The resulting plans are not only realistic in tenns of what 
is required for the area, but viable in ten-ns of implementation as those largely responsible 
for their implementation have been involved from an early stage. This type of approach is 
likely to be central to the production and implementation of landscape scale plans. 
c. Consensus building. 
In conjunction with the two approaches discussed above, techniques of consensus building 
could further help to reduce the polarisation of ecocentric and anthropocentric views and 
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methods in planning. These techniques are starting to be used in the production of some 
non-statutory plans such as Local Agenda 21, and focus on creating areas of agreement and 
emphasising similarities rather than the differences between the parties involved. 
Commonly agreed solutions are sought in an atmosphere of co-operation rather than 
conflict and the resulting plans contain policies which show a balanced view of what action 
is required in the area. The use of experienced facilitators without a vested interest in the 
plan can help overcome problems of bias and ensure that all the views of the participants 
are adequately represented. 
9.10 THE ROLE OF THE STUDY. 
New applications for landscape ecology are constantly being proposed as our understanding 
of large scale landscape processes becomes more sophisticated. Potential uses in relation to 
urban, coastal and desert areas are now being investigated, and there is a growing 
consideration of cultural and historical influences. Of central importance is the need to 
ensure effective transfer of this knowledge amongst landscape ecologists, and between 
landscape ecologists and the planning community. The role of IALE as a forum for the 
exchange of information and ideas could beneficially be extended, both as a repository of 
knowledge and a broker of continuing professional development. 
Three main issues appear to be of particular importance to the future role of landscape 
ecological planning, namely: the reinforcement of the scientific basis; monitoring the 
outcomes of practical applications; and balancing ecological and cultural considerations. 
Reinforcing the scientific basis is essential, as much of the present corpus of knowledge is 
perceived to be controversial. Whilst there is a consensus over the main principles and 
terminology of the subject, the empirical evidence and universality of theory underlying 
these is frequently contentious. If current research undermines some of the key tenets, the 
credibility of the subject as a whole will be vulnerable. Presently, much landscape 
ecological planning is justified on the basis of the 'principle of precaution', i. e. not that we 
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can be certain of the importance of features such as corridors, but that we cannot be certain 
of their unimportance. 
Monitoring the outcomes of actual applications is essential, yet, as with planning and policy 
generally, this is a weak link. Of the applications currently underway, few will produce 
tangible results until they have existed for at least ten years, and the Dutch are forecasting a 
century of more for their experiments to reach fruition. There is little doubt that most of the 
applications will prove to be at least partly beneficial, as there is sufficient evidence from 
related disciplines that landscape ecological theories are reasonably well grounded. 
However, it is likely that there will be some shortfalls between expectation and experience, 
whilst plans based on other principles might produce equally beneficial results. There is a 
wide variety of practical designs currently available, effectively representing an extensive 
experiment across a range of environmental conditions and planning systems: long-term 
monitoring is essential if we are to obtain maximum benefit from this opportunity. 
Ecological and cultural considerations are typically skewed in favour of the former in most 
contemporary landscape ecological plans. The view that the subject has been 'hijacked' by 
ecologists has been expressed in several quarters, yet its intellectual distinctiveness and 
political acceptability may well depend on the treatment of cultural and socio-economic 
factors. Clearly, planners who were interviewed in this study were of the opinion that 
landscape ecology was merely another expression of nature conservation interests. 
The overall verdict appears to be that landscape ecological planning is transferable to the 
UK situation, that it is based on an increasingly reliable and experimentally-grounded body 
of scientific theory and design principles, and that landscape ecological practice has a 
moderately receptive audience. Much of the requisite database and the modelling capability 
already exists, whilst the interplay of statutory and non-statutory planning mechanisms 
facilitates the scope for implementation. Whilst the scientific principles underlying 
landscape ecology are universal, a distinctively British school of applied practice may 
develop, based on the multi-functionality of landscape elements and a 'sustainability' 
323 
approach which seeks the enhancement of natural capital stocks and the balancing of 
ecological, social and economic objectives. In order for this to succeed, however, there is a 
need for professional development opportunities, as few planners have an adequate 
understanding of the natural and cultural ecology underpinning landscape viability. 
Nevertheless, despite the varied challenges facing the introduction of landscape ecological 
planning, it is encouraging to note the rapidity with which plausible plans were produced in 
this study, and the frequently positive response of scientists and planners towards them. 
Well-conceived landscape ecological plans clearly have the potential to make a substantial 
contribution to increasingly important domestic policies and international policy 
obligations on sustainable development, biodiversity and quality of life. 
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OUTLINE OF AND BACKGROUND TO THE RESEARCH CURRENTLY BEING 
UNDERTAKEN 
INTRODUCTION 
My research stems from a growing recognition throughout the world of the need to take a 
large scale view of land use planning and to understand the cause and effect relationships 
between different landscape components or elements. 
At a global scale, the quest for more and more land for development and farming has led 
to the wholesale change of large 'landscapes such as the rain forests and desert regions. 
The effect that this is having on the global environment is only just beginning to be 
understood. 
At an international scale, especially in the developed world, changing agricultural 
practices have led to the destruction and degradation of many species and their habitat, 
affecting not only the surrounding area but, in many cases, much of the surrounding 
landscape and beyond. Industrial processes can affect water courses and air quality for 
many hundreds of kilometres and across many national boundaries. 
At a national level, there are many pressures in Britain on our remaining rural landscapes. 
Farming practices, which have so changed the face of rural Britain are once again 
changing in the light of the Common Agricultural Policy (CAP) and much fan-nland is or 
will become surplus to production requirements. The demand for building land caused by 
the expansion of settlements is taking up more and more of our countryside and new road 
building and marina schemes threaten some of our most beautiful and precious natural 
resources. 
All of these developments, whether global, international or national indicate the need for 
an understanding of the forces at work in the landscape and some kind of strategic 
planning tools that will recognise and incorporate a systems approach to land use planning 
based onthe natural systems already in operation. 
The term landscape ecology was first coined by the German geographer Troll in 1939 to 
describe a discipline that incorporated all the methods of natural science as well as the 
concept of geography as 'landscape science' (Schreiber, 1989) to investigate the complex 
interrelationships of the different parts of a landscape. The discipline developed slowly at 
first as a mainly theoretical one as one of the problems with it was the wealth of data that 
had to be analysed to produce a truly 'holistic' view of the landscape. The development of 
Geographical Information System (GIS) in the 1970's and the formation of the 
I Throughout this paper, landscape is defined as an area within which certain elements 
interact to form a discrete unit. The scale of a landscape can be very small (i. e. a hedgerow 
may act as a landscape to small insects) through to very large (i. e. the world). The word is 
used in much broader terms than the traditionally accepted one used to describe an 
aesthetic landscape. 
354 
International Association for Landscape Ecology (IALE) in 1982 gave the discipline the 
tools and the forum to develop rapidly. 
The change from a theoretical to an applied discipline came in the 1980's with attempts in 
Germany and Holland to link landscape ecological theory to application and produce some 
concrete land use plans that were workable in real situations (Lecke et al, 1988; Tjallingii 
and de Veer, 1982). In the former Czechoslovakia, attempts were being made to classify 
the whole country in landscape ecological terms, identifying areas of landscape 'stability' 
and 'instability' (Miklos, 1989). Landscape ecology is now being used to solve a number of 
planning problems which call for investigations and proposals at a landscape scale. 
2. BACKGROUND LITERATURE 
Much has been written about landscape ecological theory and practice. The main themes 
that emerged from my literature review were: 
THEORETICAL 
i. The concept of landscape scale. This is a subject about which there is much debate 
amongst landscape ecologists. As mentioned earlier, the scale of a landscape can range 
from the micro to the macro level with the ultimate landscape being the whole earth. The 
main landscape ecological theorists (Forman and Godron, 1986; Naveh and Leiberman, 
1984) all acknowledge that landscapes can be defined at many different scales. The 
consensus amongst landscape ecological practitioners appears to be that the landscape 
scale that should be worked at is that which is appropriate to the project being undertaken 
and is defined by the objectives of that project. 
ii. Key Terms. A series of new concepts have been developed by landscape ecologists and 
, as with most other scientifically based disciplines, it has developed a language of 
its own. 
This language has been further complicated by the translation of many works into English 
(usually by the author). This translation process, often very literal has led to the creation of 
several new words that may exist in the original language but cannot be found in (many) 
English dictionaries (such as biogeocoenoses (Husenicova and Ruzickova, 1992)). 
There does appear to be consensus amongst landscape ecological theorists and 
practitioners on the importance of the key principles of landscape ecology, namely, 
landscape stability, landscape fragmentation and the hostility of the landscape matrix to 
species movement and the dynamics of patches and metapopulations. 
iii. Systems Theory. Central to the discipline of landscape ecology is the concept of a 
landscape as a dynamic system with both internal and external inputs and outputs. 
iv. Holism. Landscape ecology is described as a holistic discipline. In its purest sense, it 
should encompass all the data available on the landscape being analysed and treat all the 
data with the same degree of importance. Not only should scientific data be admitted but 
also information on the planning, economic, cultural and aesthetic aspects of the landscape 
in question. All the needs and priorities of classes of data should be taken into account 
when producing possible outcomes of the application of various scenarios to the chosen 
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landscape. In practice however, the sheer size of the task involved as well as the interests 
and specialisms of those carrying out the analysis and the objectives of the project mean 
that the choosing of data is selective. 
b. MAPPING AND GIS 
That the spread of landscape ecological theory and practice has coincided with the rapid 
development of computerised mapping and spatial analysis packages is no coincidence. 
The amount and scale of data that is required for a landscape ecological plan to be 
realistically achieved are vast and the time needed for manual analysis of the data would 
render the project untenable in terms of cost and staff. The use of computerised packages 
in landscape ecology range from them being used to capture and record mapped data of the 
existing situation in an area (Canters et al, 1991; Gulnick et al, 1991), through the 
production of landscape classification systems (Kontturi, 1990; Bastian, 1990; 
Kalivodova, Feriancova-Masarova and Steffek, 1990) to the production of sophisticated 
models for landscape ecological plans (Harms et al, 1994; Ahern, 1990,1991). 
The use of geographical information systems to map and model landscape ecological plans 
should however be seen as a means to an end and not an end in itself. The time and 
resources needed to input data and produce models should be considered within the scope 
of the resources available to the project and its objectives. 
GEOGRAPHICAL VARIATIONS. 
One theme that emerged very strongly from the literature review was that the practice of 
landscape ecology differs according to the country in which it is being developed and the 
purpose for which it is designed to be used. The way in which the application of landscape 
ecological theory was approached in each country depended largely on three factors: the 
extent to which the government of the country is committed to using landscape ecological 
principles, the political culture of the country and the physical conditions that exist in the 
country, which determine the type of problem to which landscape ecology is applied. 
There are also different parts of landscape ecological theory emphasised by different 
applications. The Scandinavia approach favours an emphasis on the cultural landscape, 
taking an historical and aesthetic perspective rather than an overtly ecological one (Agger 
and Brandt, 1984; Bramsnaes, 1991; Austad et al, 1993). Many of the uses for landscape 
ecology in the USA focus on purely ecological applications in areas such as forestry, 
protected area design or recreational concerns such as ecological greenway design (Diaz 
and Apostol, 1992; Smith and Hellmund (eds. ), 1993). Western European applications 
focus on landscape ecology as a major decision making tool in the land use planning 
process (Schreiber and Lecke-Lopatta, 1990; Van Burren and Kerkstra, 1993; Baudry, 
1993), whilst the Eastern Europe focus on it as very much a prescriptive discipline around 
which planning, conservation, restoration and agricultural legislation is developed 
(Miklos, 1992; Csorba, 1993; Richling, 1993). 
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3. AIMS, OBJECTIVES AND PURPOSE 
Two of the main themes which came out of the literature review were that landscape 
ecological practice is developing differently in different countries and that land use 
planners in Britain are starting to take a more landscape ecologically based view of 
planning and management (although the term landscape ecology is not explicitly used). 
From these two observations I developed the research question: 
Are different approaches to landscape ecological planning transferable to situations 
other than the ones for which they were originally designed and can these 
approaches usefully inform British landscape planning? 
The aim of my thesis therefore is: 
To investigate the practicalities of using landscape ecology to inform the land use 
planning decision making process in Britain. 
My objectives are: 
1. To identify and analyse the terminology and concepts associated with landscape 
ecological science. 
2. To establish the various approaches taken internationally to the application of 
landscape ecology, especially in landscape planning. 
3. To evaluate the transferability, in principle, of those approaches to the British 
context. 
4. To explore the practicality of these approaches, through a hypothetical 
application of landscape ecological planning in the British countryside. 
4. PROGRESS TO DATE 
LITERATURE REVIEW. 
A review of literature on the theory and practice of landscape ecology aimed to pull 
together not only all the theoretical perspectives of the discipline but also to identify the 
ways in which theory is beginning to be put into practice. 
Many of the theoretical aspects of landscape ecology are well documented in English and 
are contained in standard texts. The papers about the practical applications of the 
discipline are however more difficult to access as many of them are only published in their 
own country and their own language. Many papers on landscape ecological practices were 
obtained from individuals working in different countries who were, in many cases, able to 
provide English translations of their own work. The language barrier however has proved 
to be evident in many of the landscape ecological terms used as they have developed 
differently in different areas as well as often being literal translations from the original. 
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The results of the literature review are outlined above. 
b. IDENTIFICATION OF APPROACHES FOR TRANSFER TO THE BRITISH 
CONTEXT. 
From the literature review, I identified three different approaches that could be used for 
landscape ecological planning in Britain. As landscape ecological planning has yet to be 
widely adopted as a cohesive discipline in Britain, it was thought that investigating 
applications from other countries would have two benefits: 
L It would lend credibility to the discipline to be able to demonstrate that not only is it 
being successfully applied in other countries but that those successful applications can be 
relevant to the British context. 
2. That many of the problems that landscape ecological applications are designed to solve 
are the same as or similar to those found in Britain. It is surely more logical to learn fr6m 
the experience of others than to sit in isolation inventing landscape ecological applications 
which, in the end, would probably be very similar to those developed elsewhere (why 
reinvent the wheel? ). 
The three approaches identified were: 
1. The Central Open Space modelling exercise in the Netherlands. 
2. The Tenitorial System of Landscape Ecological Stability (TSLES) being developed in 
the Czech and Slovak Republics. 
3. The ecological approach to greenway planning being developed in the USA. 
The main criteria for choosing these approaches were: 
They are designed to address problems that also occur in land use planning in Britain. 
The approaches will be novel to the British context, land use planning has not been looked 
at in these tenns before in Britain. 
They are sufficiently well developed to allow some evaluation of their effectiveness to be 
done (although they are still all in their early stages of implementation and by their very 
nature will not start to achieve their objectives for several years). 
They are sufficiently well documented in English to allow an in depth analysis of their 
methodologies to be undertaken. 
Once the three approaches were identified, a taxonomy was constructed. This classified 
the different components of the three approaches and highlighted their similarities and 
differences. It became clear from the taxonomy construction that although the basic 
landscape ecological theory behind the three approaches was very similar, their application 
depended on the objectives of the specific project and the problems they were set to 
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address. The three approaches were studied in depth not only by reference to their 
documentation but also by discussion with their authors through meetings and 
correspondence. 
The basis on which these approaches could be translated into the British context was then 
decided. 
After consultation with English Nature's national headquarters and discussions with ten 
natural area officers about the objectives for their areas, it was decided to select Sherwood 
Forest as the study area. The area was visited and data collected. The English Nature 
officers were consulted in more depth about the area and its objectives and meetings were 
also held with planners and wildlife trust officers from the area to establish the viability of 
the project and to collect data. 
The Nottinghamshire data, already being in GIS format has been analysed and examples of 
how the three different approaches could be used in the Sherwood Forest Natural Area are 
now being produced. The Sherwood Forest Plan Group will be the first expert group to be 
used for analysis of the examples and our first meeting is on June 15 1995. 
Although the approaches identified could theoretically be transferred to the British 
context, for land use planners in Britain to be able to use the concept of landscape ecology 
as part of their decision making processes, illustrations of the methodology are vital. I 
therefore propose to produce several alternative land use plans based on the three different 
approaches for the selected area in Britain. These approaches will then be submitted to a 
network of land use planning both in the area chosen and in the countries where the 
approaches originated for validation and comments. 
METHODOLOGY 
1. Production of land use plans. 
Both the Dutch and Czech and Slovak approaches advocate the use of a Geographical 
Information System (GIS) for the storage and manipulation of data. Although there is 
neither the time nor resources to fully replicate the expert systems used by these two 
approaches, I have decided to use the IDRISI GIS to produce land use plans that illustrate 
the three approaches. The IDRISI system was chosen because though it is cheap to buy 
and relatively easy to use, it does provide powerful tools for spatial analysis as well as 
having some modules specifically designed for landscape ecological analysis. It is also a 
system that could be used by local land use planners in each area and some data from the 
Sherwood Forest Natural Area is already available for use on IDRISI. 
2. Expert Networks. 
Much interest has been shown in the work I am doing by local authorities, wildlife trusts 
and project groups in the natural area chosen. Interest has also been shown at a national 
level by English Nature and the Countryside Commission who are being kept up to date 
with my progress. 
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This interest has made the formation of interest groups a relatively straightforward 
process. In the pilot area of Sherwood Forest, various groups and committees already exist 
to work on various projects within the area. The groups include representatives from: 
Nottinghamshire County Council 
Various District Councils 
English Nature 
The Forestry Commission 
The Countryside Commission 
The National Rivers Authority 
Nottinghamshire Wildlife Trust 
Ministry of Agriculture 
The groups cover projects aimed at regenerating various areas of forest and the ancient 
heathlands of Nottinghamshire. There is also a steering group producing a draft 
conservation strategy for the county. 
These groups have agreed to be used as expert reference groups and I have been invited to 
present my work to them as part of their regular series of meetings. Their discussions and 
responses to the land use plans will be analysed and the plans amended accordingly and 
resubmitted to the groups for fuKther comment. 
I have been in regular contact with the authors of the three approaches, all of whom are 
happy to act as part of the expert network to validate my interpretation of their approaches. 
I will obviously be able to use them less frequently than the British based experts but 
should still be able to get a very valid input from them. 
EXPECTED OUTCOMES. 
From the work that I am doing I hope to be able to produce an assessment of the 
opportunities for and constraints to landscape ecological planning being used as a planning 
tool in Britain. The results of the case study should also indicate the potential for the 
transferability of landscape ecological approaches from other countries to the British 
context. 
The transferability of approaches is important not only in the British context but also for 
other countries who are thinking of using landscape ecology as a planning tool. A further 
outcome should be an example of how landscape ecological planning approaches from 
different countries can be adapted for use in other places without the resources being 
needed for a whole new methodology to be developed. 
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The Contribution of Landscape Ecology 
Introduction 
Landscape ecology is a term which has enjoyed widespread usage in Europe, Australia and 
North America over the past decade. Its popularity in Britain and Ireland, however, has 
been slow to develop, and it has met with considerable scepticism. Many have regarded it 
as an unnecessary sub-discipline, merely re-packaging well-known and sometimes 
disputed concepts in a multilingual jargon. However, the recent establishment of a LJK 
region of the International Association for Landscape Ecology (IALE), and the level of 
attendance and quality of papers at its initial conferences, confirms its growing acceptance. 
The present discussion explores its potential contribution both to the study of landscapes 
and to their integrated management and planning. 
Landscape ecology purports to be an integrative science. Its focus is upon landscape-scale 
processes, rather than more traditional, localised, site-specific studies. Its minimum scale 
of resolution has been defined as "several kilometres wide", whilst at its upper end it may 
examine ecological processes at the national and even continental scale. This breadth of 
scope raises many challenges, amongst them: 
the problem of studying many variables simultaneously 
the task of studying the behaviour of populations in relation to geographical influences 
on their survival and extinction 
the need to consider anthropogenic influences, particularly traditional methods of land 
management 
the need for comprehensive and integrated information, analysable in many ways, on a 
wide suite of environmental attributes over a large geographical area 
the need to integrate management and planning approaches to different environmental 
systems over a wide area, preferably unconstrained by administrative and political 
boundaries. 
Landscape ecology may be described as the study of the spatial relationships, functional 
interactions and temporal changes which occur within the ecological mosaic of an 
extensive and heterogeneous land area. It is thus concerned both with pattern and process, 
and has particular relevance to those heterogeneous cultural landscapes of the'Old World' 
where different habitats are juxtaposed in complex form, and are subject to natural and 
human processes of change. 
However, landscape ecology has been highly controversial, and has been associated with 
several misconceptions. Two of these misconceptions are worth dispelling here. First, in 
view of its integrative intent, some have viewed it as an holistic and exclusive framework, 
giving ecological considerations primacy over aesthetic, cultural and economic ones. This 
tendency must be resisted. Second, because of the attrition of woodland cover in many 
countries, landscape ecology has been associated with a'trees with everything' mentality. 
Whilst woodland cover is undeniably important, especially in long-settled agricultural 
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landscapes, other habitat types must be recognised as equally valuable components of the 
ecological mosaic. 
The Problem offraginentation 
One of the principal features of modem landscapes in industrial countries has been their 
progressive fragmentation, chiefly by the effects of urbanisation, highway construction 
and agricultural intensification (e. g. Sanders et al, 1991). Thus, not only have semi-natural 
habitats been reduced in area, but the remnant patches have become gradually more 
isolated from each other, separated not only by geographical space, but also by the 
hostility of intervening land cover. The conservationists' principal weapon against habitat 
loss has been site protection strategies, in which selection, acquisition and management of 
nature reserves have been pursued with vigour. However, the defence of individual sites is 
clearly proving inadequate by itself, as is evidenced by the continued erosion of critical 
countryside and the growing list of threatened species. The UK Government's Biodiversity 
Action Plan notes that: 
it ... since 1949 ... the main thrust of policies and programmes has been to protect an 
adequate amount of good quality habitat to ensure core areas for the survival of 
healthy populations of the native plants and animals ... The view was that 
if the 
habitat was protected the species would look after themselves. In recent years it has 
been recognised that additional measures are required to ensure that as wide a 
range as possible survive throughout their natural range. In this connection the 
fragmentation and subsequent gradual reduction in size of certain habitats ... is a 
major concern. " (HMG, 1994) 
Consequently, conservation policy-makers have increasingly recognised the need to attend 
to the wider land use matrix, which has become ecologically hostile (to most species) and 
aesthetically less attractive (to most observers). Species' life strategies are not generally 
confined to conveniently defined sites and thus require moderately conducive conditions 
for some life-cycle functions in the surrounding area. 
The wider countryside cannot, however, be meticulously managed on an extensive basis 
by battalions of public sector conservationists, and it must therefore be maintained by the 
sympathetic but mainstream agricultural (and silvicultural) managers. Article 8 of the 
(Rio) Biodiversity Convention thus notes the need: 
" to regulate or manage biological resources ... whether within or outside protected 
areas... 
" to promote environmentally sound and sustainable development in areas adjacent to 
protected areas 
to rehabilitate and restore degraded ecosystems... 
to preserve ... traditional lifestyles for the conservation and sustainable use of 
biological 
diversity. 
Three issues are implicit in these aims: the protection of existing conservation resources 
('stabiliser' zones); the restoration of degraded landscapes to after-uses which encourage 
biodiversity; and the maintenance of cultural land use practices to retain biodiversity in the 
wider countryside. The Rio Conference explicitly noted the need for landscape ecological 
planning (LANDEP) to achieve these aims. 
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A further problem of 'fragmentation' has been that of environmental planning and 
management frameworks. The integrated study and analysis of landscapes must clearly be 
supported by bureaucratic processes which include multi-purpose information systems and 
harmonised approaches to ecological, hydrological and land use planning. In practice, 
these are highly disparate, and we need to agree a common language and set of 
assumptions if we are to succeed. Landscape ecological planning offers this potential. 
Landscapc Ecology as a Frammork 
The diagnostic feature of landscape ecological studies is their concern for scale. This may 
be spatial scale, covering an area from several kilometres upwards, often focusing on land 
units which are defined by 'natural' characteristics such as river catchments; or it may be 
temporal scale, based on successional patterns and processes, and fluxes of organisms, 
nutrients, energy and pollutants. Recognition of the scale dimension is critical to landscape 
ecology and, indeed, it has only really started to emerge as a subject in response to our 
sudden ability to perceive, analyse and assimilate large-scale landscape information 
through remote sensing, GIS and multivariate land classification. Many researchers also 
adhere to the notion of 'nested' scales each representing a distinctive level of landscape 
organisation. Landscapes are commonly deemed to be organised on the basis of two 
building blocks, namely: 
" 'biotopes' (the basic mapping units), which combine vegetative cover with the 
physiographic (climatic, hydrological, geological, geomorphological) type; and 
" the 'ecological infrastructure' of patches and corridors, which is used by species in their 
life strategies. 
Avenues ofEnquiry 
As a framework for enquiry and policy development, landscape ecology is still in its 
infancy. This status, however, disguises a mixture of well-documented scientific 
principles, and of hazy inferences and speculative assumptions about species behaviour 
and environmental interactions which are intractable to test. Historically, landscape 
ecology has grown out of the discipline of island biogeography, which was seminal in its 
concepts, but was unable to provide proof of the straightforward operation of its 
hypotheses beyond general species-area relationships and broad principles for nature 
reserve design. This in turn gave way to studies of 'patch dynamics' and to a more 
sophisticated appreciation of the ways in which species used geographical space. Now, 
these are being re-interpreted within the ambit of landscape ecology, and several distinct 
areas of enquiry are starting to emerge. 
Pattern and Process 
Several studies have looked at the ways in which ecological processes are influenced by 
environmental patterns, particularly changes in cover of certain vegetation types (e. g. 
Turner, 1989; Crist et al, 1992; White and Harris, 1994). These studies are conceptually 
difficult to design and implement as they require simultaneous measurement and 
interpretation of the spatial behaviour of species and changes of landscape pattern. 
Particular interest has focused on the extent to which the physical connectedness of 
landscapes (by linear vegetated or water features) is associated with functional 
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connectivity (i. e. active use of spatial linkages) (Forman and Godron, 1986). Some 
landscape managers have even engaged on a quest for a critical breakpoint in these 
quantitative measures, to reflect the point at which a landscape becomes unacceptably 
fragmented. 
Patch Characteristics 
Many studies of'patch dynamics'have immediate relevance to landscape ecology. Of 
particular concern to conservationists has been the quality and quantity of remnant 
patches, and their ability to support viable populations of particular animal, bird, insect 
and plant species. Some researchers have distinguished between patches which can 
support pioneer populations ('dispersal' function) and those which are large enough to 
retain long-term populations throughout erratic conditions ('persistence' function). Again, 
there has been an imbalance towards studies particular habitats, notably woodland and 
moorland. 
A key issues is the quality of 'interior' conditions, related to the freedom from disturbance 
from the surrounding matrix (e. g. by invasive species and predation). Important variables 
are thus the size, shape, orientation, and vertical and age structure of patches. If the 
surrounding matrix is deemed to be hostile, then elongated patches may be especially 
vulnerable to deleterious influences (the 'peninsula effect'). Notwithstanding the value of 
edge crenulations, and the provision of 'ecotone' habitats, near-circular patches are 
generally considered to be desirable, and various measures of compactness have been 
proposed. Some studies also claim that 'bigger is better', though these may be unduly 
influenced by the needs of top carnivores and woodland interior species. 
Corridor Characteristics 
One of the most visible hallmarks of landscape ecology is its concern for corridors, 
spanning the landscape and connecting remnants of natural or semi-natural habitat (e. g. 
Merriam, 1991). In agro-pastoral landscapes, the most familiar corridor is the hedgerow or 
fencerow. Other types of linear habitat are also significant, however, such as canals, 
railway embankments/cuttings, road verges and riverbanks. Physical corridors may be 
especially valuable for specialised or weakly dispersing species. 
Five functions are frequently claimed for corridors (Dawson, 1994): 
recolonisation of patches in which extinction has occurred; 
enabling habitat size thresholds to be attained, so that two small but linked patches 
might provide sufficient habitat for day-to-day survival; 
assisting seasonal migration, so that animals can move between complementary 
habitats; 
permitting response to climatic change, as species adjust their range; 
extending the incidence of species, so that they are present over a larger area. 
Whilst the use of corridors is indisputable, there is considerable debate about the extent to 
which particular organisms are actually reliant on them for any critical processes, and in 
particular for geographical diffusion (Hobbs, 1992). Also, there is a general assumption 
that corridors are beneficial, whereas it is clear that they may also provide hunting paths, 
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and thus be 'zones of opportunity' for certain species and death traps for others (Simberloff 
and Cox, 1987). Also, some linear features may clearly behave as barriers preventing the 
movement of organisms: roads and rivers have been demonstrated to hinder diffusion of 
particular species. 
Inter-Patch Movements 
Attention has also focused on dispersion of organisms across the open niatrix surrounding 
the patches. First, the matrix may or may not be entirely hostile, depending on its own and 
the migrating species' characteristics. To some species, the transition from moist and 
relatively calm conditions in a woodland, to the dryness and windiness of an arable field, 
may cause physiological stress; equally, a large open field may offer nothing by way of 
shelter or food source, yet expose a creature to attack. To other species, an arable field, 
whilst not meeting all life-cycle requirements, may at least offer a safe traverse, and 
possibly some foraging opportunities. Where a matrix is not wholly hostile, it may thus 
display the characteristic ofpermeability. Where the matrix is adverse, but a species is 
sufficiently mobile to move safely between reasonably proximate patches of its favoured 
habitat, the landscape may be traversed, even in the absence of connecting corridors. This 
'stepping stone' concept is frequently referred to as the porosity of the landscape and is 
explained bypercolation theory. Some of these concepts have been brought together in 
models of pathways of 'minimum cumulative resistance' (Knaapen et al, 1992). 
Habitat Creation and Transfer 
In some countries, land dereliction and industrial development has been such a major force 
that landscape ecology has focused on the problem of 're-stabilising' damaged areas. Two 
particular responses have thus been to re-create of new habitats on disturbed land which 
serve a demonstrable ecological function in the broader regional context; and physically to 
re-locate vegetation from development sites to new host sites. This approach has probably 
been most widely applied in Germany, although doubts have been expressed about its 
efficacy as a conservation solution (Schreiber and Lecke-Loppata, 1990). 
Aesthetic Principles 
There is a risk in landscape ecological planning of the emergence of a scientific tyranny, in 
which designs may be produced which favour nature, but are unattractive or threatening to 
people. If landscape ecology is to provide the basis for a genuinely integrated method, then 
it must accommodate the constraints set by human preference. Landscape tastes are, of 
course, malleable and less determined than the physiological limits of wild species; 
nevertheless, there are underlying psychological triggers which can turn landscapes of 
enjoyment and exploration into landscapes of fear. There is some cause for hope in the 
vocabulary of forest design, which advocates principles of sinuosity, sensitivity to the 
scale of landform, variety of species and colour, balance between blocks of plantation or 
clearfell, and sympathetic edge treatments. These are compatible with many ecological 
design principles. 
Public perception studies have revealed some preference for mosaic landscapes 
comprising rich textures of cultural and natural features (e. g. O'Riordan et al, 1993). This 
368 
is an area in which environmental psychologists are making some early advances. 
However, human preferences need not be a major constraint in all areas, nor should 
designers seek to accommodate the lowest common denominator of consensual tastes. 
Landscape solutions can include multiple use modules (Noss and Harris, 1986; Cook, 
1991) which are varied in design and penetrability according to proximity to human 
habitation or recreation sites, and leave threatening 'wilderness' areas in some places for 
those who seek them. 
Policy Objectives 
An important hallmark of landscape ecology is its practical intent: it specifically aims to 
yield information which, in an interactive manner, can be applied to issues of policy, 
planning and management. It has become increasingly clear to the author that, in order for 
landscape ecological principles to be applied to a particular area, clear policy objectives 
must be available, otherwise solutions become arbitrary and indeterminate. For instance, 
Noss (1993) argues that 'the goal of a landscape connectivity strategy should not be to 
encourage dispersal of all species' - an obvious point, which might be lost in the absence 
of specific objectives. Hellmund (1993) has advocated a four stage process for designing 
'ecological greenways' which, if followed, would ensure a well-informed, goal-oriented 
solution: 
" understand regional context (analyse significant biological, water, recreational 
features); 
" select project goals and a study swathe (establish project goals in relation to 
conservation, water resource protection and recreation, and identify key potential uses 
and requisite ecological conditions); 
" define greenway boundaries (provide high connectivity, minimise disturbances and 
prioritise acquisitions); 
" create and implement schemes (provide appropriate facilities, restore degraded areas 
and produce management guidelines). 
A further way in which landscape ecological studies are assisting policy formulation is by 
helping to target public money to areas likely to provide the maximum return. For 
instance; traditional agricultural policy has been relatively unselective, either providing 
generally available grant aid or price support, or aimed at broad groups of farmer. With the 
increasing pursuit of environmental objectives, however, it has become important to direct 
public monies to types of land. The most significant exercises to date have been those 
associated with environmentally sensitive areas and nitrate control, for which more elegant 
landscape-scale databases and forecasts of analyses of biophysical conditions have been 
necessary (e. g. Potter et al, 1993). 
Planning Methods 
Landscape ecology will have contributed little if it merely remains a theoretical study 
framework. It is essentially an application-oriented discipline, and one of its major 
applications lies in the guidance of planned land use change (Selman, 1993). This 
ambition, however, raises two key problems: the need for a land use planning method to 
convert principles into acceptable and achievable designs; and the need to implement 
solutions, often in the absence of planning controls over rural land use. The former has 
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already been reviewed. However, the implementation of landscape ecological designs on- 
the-ground is intensely problematic, as there are few land use controls, and only limited 
incentives. Some promising departures in Britain include indicative forestry/woodland 
strategies, Community Forest Zonal Plans, Catchment Management Plans, Shoreline 
Management Plans, Natural Area action plans, countryside strategies, Environmentally 
Sensitive Areas and Countryside Stewardship. In some places, efforts are being made to 
integrate some of these with statutory land use plans. 
Indeed, the landscape ecological perspective has recently been affirmed in PPG9: 
"Statutory and non-statutory sites, together with countryside features which 
provide wildlife corridors, links or stepping stones from one habitat to another, all 
help to form a network necessary to ensure the maintenance of the current range 
and diversity of our flora, fauna, geological and landform features and the survival 
of important species. In some areas the maintenance of traditional agricultural 
practices is important for nature conservation objectives. Sensitive landscaping and 
planting, the creation, maintenance and management of landscape features 
important to wildlife, and the skilled adaptation of derelict areas can provide 
extended habitats. " (Department of Environment, 1994) 
Thome (1993) has proposed a suite of planning objectives which furnish an effective 
'shopping list' for planners embarking on a landscape ecological strategy: 
" conserve at least a minimum amount of the full representation of a region's natural 
heritage, preferably sufficient to ensure survival of a region's biodiversity; 
" design areas that will function as conduits for wildlife that must move from one habitat 
to another; 
" build enough redundancy (multiple movement corridors and multiple areas of the same 
habitat type) into greenway design to accommodate habitat change; 
" design riparian corridors with adequate dimensions to offer optimal protection of 
waterways by filtering contaminants and maintaining natural hydrological regimes; 
" engage in ecological restoration when the existing habitat network is inadequate and to 
account for the technical complexities of this restoration; 
" resolve the potential conflicts between people's aesthetic preferences and the need to 
maintain continuous, functional greenways. 
A Way Forward? 
The author strongly advocates landscape ecology as an approach to the study, planning 
and management of the European countryside. In order to realise the potential, we should 
now concentrate on: 
building a consensus amongst the scientific community on the ways in which 
landscape configurations influence the behaviour of species; 
developing a common language of concepts with agreed meanings, which can be used 
by scientists, policy-makers and planners; 
determining what we want and how we intend to go about it, in tenns of biodiversity, 
local and regional distinctiveness, and cultural landscapes; 
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hannonising objectives between sectoral agencies and jurisdictional areas, so that the 
natural continuity of nature is not partitioned by bureaucratic decisions; 
devising effective planning and implementational methods, which can deliver 
landscape ecological designs at an acceptable level of integrity. 
These are daunting, but also exciting, tasks. To many, we already have partial answers, or 
at least a sound enough information base on which to speculate intelligently. Part of the 
role of landscape ecology, therefore, is to provide a novel framework in which existing 
ecological knowledge can be re-positioned and re-evaluated. Scientists must assist by 
extending future research into the monitoring and modelling of landscape use by selected 
groups of species, and by exploring interactions between the topographical (vertical) and 
vegetated (horizontal) elements of biotopes. They must also be prepared to take risks in 
estimating landscape ecological consequences in areas of proposed or anticipated land use 
change. Policy-makers and planners must attempt to align the various land use frameworks 
which now cover many aspects of development, hydrological and coastal management, 
and afforestation. Equally, they must make maximum use of the information bases and 
associated land use objectives of new landscape-scale mapping exercises. Whether the 
term is used or not, we will then effectively be using landscape ecology as basis for 
integrated land use decision-making. 
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THE THREE APPROACHES 
-THE CZECH AND SLOVAK' 
APPROACH 
- THE DUTCH APPROACH 
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THE CZECH APPROACH 
THE CZECH AND SLOVAK APPROACH TO LANDSCAPE ECOLOGY STARTED 
WHEN THE TWO COUNTRIES WERE ONE AND PART OF THE SOVIET BLOC. IT 
STARTED AS A SYSTEM OF LANDSCAPE CLASSIFICATION AND IS NOW 
BEING USED AS THE BASIS OF LAND USE PLANNING IN THE TWO 
COUNTRIES. 
THE ENVIRONMENTAL PROBLEMS OF THE CZECH AND SLOVAK REPUBLICS 
INCLUDE POLLUTED LAND, AIR AND WATER, LARGE OPEN CAST MINING 
COMPLEXES, DERELICT FARMLAND AND VISITOR PRESSURE ON SURVIVING 
'NATURAL AREAS'. ALTHOUGH MANY OF THE CHRONIC ENVIRONMENTAL 
PROBLEMS ARE NOT DIRECTLY LAND USE ONES, THEY DO AFFECT THE 
NATURAL RESOURCES OF THE TWO COUNTRIES AND LAND USE PLANNING 
IS HELPING TO REDUCE THEIR EFFECTS ON ALREADY FRAGILE 
ECOLOGICAL RESOURCES. 
CZECH AND SLOVAK LANDSCAPE ECOLOGY PROVIDES FOR STRATEGIC 
PLANNING AT NATIONAL, REGIONAL, AND LOCAL LEVELS. THEY HAVE 
DEVELOPED A SYSTEM OF TERRITORIAL LANDSCAPE ECOLOGICAL 
STABILITY (TSLES) WHICH COVERS THE WHOLE OF THE TWO COUNTRIES. 
THE ECOLOGICAL STABILITY OF A LANDSCAPE IS DESCRIBED BY THE 
CZECHS AND SLOVAKS AS'THE STABILITY, RESISTANCE AND RESILIENCE 
OF ECOSYSTEMS AGAINST THE DISTURBING INFLUENCES OF NATURAL 
AND ANTHROPIC ORIGIN'(MIKLOS 1993). THE TWO COUNTRIES SEE A 
STABLE LANDSCAPE AS ONE WHICH NOT ONLY MAINTAINS BIODIVERSITY 
AND AESTHETIC QUALITIES BUT IS ALSO ABLE TO SUSTAIN ECONOMIC 
ACTIVITY (I. E. FARMING) AND PERFORM A CERTAIN ENVIRONMENTAL 
PROTECTION FUNCTION. THEY SEE NATURE PROTECTION AND THE ABILITY 
OF A LANDSCAPE TO BE USED BY MAN FOR PRODUCTION AS MUTUALLY 
INTERCONNECTED. A LANDSCAPE ECOLOGICALLY STABLE LANDSCAPE 
WILL PROVIDE A FRAMEWORK FOR ALL OTHER ACTIVITIES IN THAT 
LANDSCAPE TO TAKE PLACE. 
THE FIRST STAGE IN LANDSCAPE ECOLOGICAL PLANNING IN THE CZECH 
AND SLOVAK REPUBLICS WAS TO MAKE AN INVENTORY OF THE STATE OF 
ECOLOGICAL RESOURCES IN THE TWO COUNTRIES. LANDSCAPES WERE 
DIVIDED INTO STABLE AND UNSTABLE ELEMENTS. 
LSTABLE ELEMENTS E. G. FORESTS AND WOODLAND, WETLAND, 
UNIMPROVED GRASSLAND, LAKES, MONTAINE ECOSYSTEMS WERE SEEN 
AS THOSE WHICH WERE STILL ABLE TO MAINTAIN ECOSYSTEMS WHICH 
WERE EITHER TYPICAL OF OR IMPORTANT TO THE AREAS IN WHICH THEY 
WERE FOUND. THE MAJORITY OF THESE ARE AREA WHICH ALREADY HAVE 
PROTECTED STATUS E. G. NATIONAL PARKS, NATURE RESERVES AND 
OTHER PROTECTED AREAS. 
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2. UNSTABLE ELEMENTS E. G. URBAN AREAS, INTENSIVELY FARMED LAND, 
MINING AREAS, INDUSTRIAL COMPLEXES WERE THOSE VMICH WERE 
CONSIDERED UNABLE TO SUPPORT ECOSYSTEMS. 
THE DEGREE OF STABILITY OF A LANDSCAPE IS SEEN AS A HUMAN 
INDUCED PHENOMENON AND THEREFORE CAN ONLY BE SEEN FROM A 
HUMAN STANDPOINT. THEY SEE A STABLE LANDSCAPE (I. E. A SYSTEM 
WHICH IS SELF RENEWING AND SELF REGULATORY WITHOUT EXTERNAL 
MANAGEMENT) AS BEING THE IDEAL MODEL AGAINST WHICH ALL 
LANDSCAPES CAN BE ASSESSED. 
BOTH COUNTRIES PRODUCED MAPS SHOWING WHERE THE STABLE AND 
UNSTABLE ELEMENTS WERE AT NATIONAL REGIONAL AND LOCAL LEVEL. 
THE MOST STABLE ELEMENTS WERE TERMED BIOCENTRES AND 
BIOCORRIDORS (LINEAR FEATURES) DEPENDING ON THEIR FUNCTIONS. 
SEVERAL CRITERIA WERE USED TO ASSESS WHETHER OR NOT A 
LANDSCAPE ELEMENT COULD ACT AS A BIOCENTRE OR BIOCORRIDOR: 
REPRESENTIVITY - WHETHER OR NOT A SELECTED ELEMENT IS TYPICAL 
OF A CERTAIN TYPE OF ECOSYSTEM VVHICH IS DESIRABLE FOR THE 
BIODIVERSITY OF AN AREA. 
2. ECOLOGICAL SIGNIFICANCE AND INTERNAL STABILITY - WHETHER A 
LANDSCAPE ELEMENT CAN PERFORM THE BASIC FUNCTIONS OF 
PROVIDING FOOD, SHELTER AND THE CONDITIONS NEEDED FOR 
SPECIES REPRODUCTION WITHOUT A MARKED INPUT OF ADDITIONAL 
ENERGY. 
3. SIZE AND SHAPE - IS THE LANDSCAPE ELEMENT OF SUFFICIENT SIZE 
AND OF THE RIGHT SHAPE TO MAINTAIN HEALTHY COMMUNITIES OF 
SPECIES. 
4. LOCATION - IS THE ELEMENT LOCATED ON A MIGRATION ROUTE, 
WITHIN PROXIMITY OF OTHER SIMILAR ELEMENTS OR IN A POSITION TO 
AFFECT LESS STABLE ELEMENTS AROUND IT. 
ALL BIOCENTRES AND BIOCORRIDORS ARE NOW PROTECTED UNDER 
NATURE CONSERVATION, PLANNING AND AGRICULTURAL LEGISLATION. 
THE PROBLEM OF HOW TO FILL THE GAPS IN THE EXISTING NETWORK HAS 
NOW ARISEN. THERE ARE MANY AREAS WHICH ARE DEVOID OF ANY 
BIOCENTRES OR BIOCORRIDORS AND THAT HAVE GREAT ENVIRONMENTAL 
PROBLEMS. THESE AREAS ARE SEEN AS BARRIERS TO THE NETWORK 
BEING COMPLETED. A SET OF FORMULAE HAVE BEEN DEVELOPED TO 
ASSESS THE ECOLOGICAL QUALITY OF LANDSCAPES AND DETERMINE 
WHETHER AND WHERE NEW LANDSCAPE FEATURES SHOULD BE SITUATED. 
THE BASIC FORMULA USES THE TOTAL AREA OF THE REGION BEING 
STUDIED, THE AREA OF INDIVIDUAL LANDSCAPE ELEMENTS AND A FIGURE 
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WHICH EXPRESSES THE LANDSCAPE ECOLOGICAL SIGNIFICANCE OF 
VARIOUS LANDSCAPE ELEMENTS. THIS LAST FIGURE HAS BEEN 
DETERMINED BY MANY YEARS OF RESEARCH IN THE TWO COUNTRIES AND 
RELATES ONLY TO THE SITUATION IN THE CZECH AND SLOVAK REPUBLICS. 
THIS THEN PRODUCES AS FIGURE FOR THE LANDSCAPE QUALITY OF AN 
AREA, THE LOWER THE FIGURE, THE LESS ECOLOGICAL QUALITY EXISTS IN 
A LANDSCAPE. 
THOSE AREAS WITH A LOW ECOLOGICAL QUALITY RATING ARE NOW 
BEING EXPLORED WITH A VIEW TO INCREASING THEIR QUALITY BY 
CREATING MORE STABLE LANDSCAPE ELEMENTS IN THEM. VARIOUS 
OPTION ON THE SITING AND SIZE AND SHAPE OF THESE ELEMENTS ARE 
BEING INVESTIGATED. THE USE OF EXISTING FEATURES SUCH AS ROADS, 
RAILWAYS AND WATERWAYS IS BEING EXPLORED FOR VEGETATION 
PLANTING ALONG THEIR ROUTES. THE ESTABLISHMENT OF FEATURE 
WHICH WILL HELP TO STABILISE SOIL, LIMIT NITRATE RUN OFF INTO 
WATER COURSES AND BE RESISTANT TO AIR POLLUTION ARE ALSO BEING 
CONSIDERED. 
THE AIM OF USING LANDSCAPE ECOLOGY IN THE TWO COUNTRIES IS TO 
PRODUCE A NETWORK OF STABLE LANDSCAPE ELEMENTS WHICH WILL 
NOT ONLY ACT TO INCREASE AND STABILISE BIODIVERSITY BUT CAN 
ALSO PERFORM SUCH IMPORTANT FUNCTIONS AS STABILISING SOIL 
STRUCTURE, PROTECTING WATER COURSES AND PROVIDING INCREASED 
AESTHETIC AND RECREATIONAL RESOURCES. PLANNERS IN THE TWO 
COUNTRIES REALISE THAT'WE CANNOT EXPECT THAT HOUSING ESTATES, 
INDUSTRIAL COMPLEXES AND VAST ARABLE FIELDS WILL BE 
TRANSFORMED INTO FORESTS, MEADOWS OR OTHER STABILISING 
ELEMENTS'(MIKLOS 1993). THEY DO CONSIDER HOWEVER THAT THE 
DISCIPLINE OF LANDSCAPE ECOLOGY PROVIDES THEM WITH THE TOOLS 
TO IMPROVE THEIR ENVIRONMENT AND INCREASE THE BIODIVERSITY IN 
THEIR COUNTRIES WHILST STILL MAINTAINING THE IMPORTANT 
FUNCTION OF PRODUCTION ON MUCH OF THEIR LAND. 
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THE DUTCH APPROACH 
THE PROBLEMS BEING ENCOUNTERED BY DUTCH LAND USE PLANNERS 
ARE SIMILAR TO THOSE IN BRITAIN. A GROWING POPULATION AND A 
LIMITED LAND RESOURCE ARE PLACING INCREASING PRESSURE ON THE 
REMAINING UNDEVELOPED LAND. THE PRESSURES ARE COMING NOT ONLY 
FROM DEMANDS FOR INDUSTRIAL AND RESIDENTIAL DEVELOPMENT BUT 
ALSO FROM DEMAND FOR MORE AREAS TO BE USED FOR RECREATION. 
FURTHER PRESSURE HAS BEEN PUT ON THE ENVIRONMENTAL RESOURCE 
BY INTENSIVE FARMING PRACTICES AND INDUSTRIAL PRODUCTION 
PROCESSES. THE ECOLOGICAL RESOURCE IN HOLLAND IS ALSO SUFFERING 
AS A RESULT OF THE PRESSURES BEING PLACED UPON IT. ALL THIS HAS 
LED HOLLAND TO BE DESCRIBED AS HAVING A'STRESSED ENVIRONMENT'. 
RECENT CHANGES IN THE COMMON AGRICULTURAL POLICY HAVE MEANT 
THAT FUTURE CHANGES IN RURAL LAND USE ARE ASSURED (AS MUCH AS 
50% OF AGRICULTURAL LAND IN HOLLAND COULD BE TAKEN OUT OF 
PRODUCTION IN THE NEXT 15 YEARS). 
THIS SITUATION HAS LED LAND USE PLANNERS IN HOLLAND TO REALISE 
THE NEED FOR LARGE SCALE, INTEGRATED LAND USE PLANNING TO 
BALANCE THE NEEDS OF COMPETING LAND USES. 
LANDSCAPE ECOLOGY HAS BEEN USED IN HOLLAND FOR A NUMBER OF 
YEARS AND IS SEEN BY LAND USE PLANNERS AS A TOOL WHICH CAN BE 
USED TO HELP TO OVERCOME SOME OF THE PROBLEMS NOW FACING 
THEM. THE DUTCH SEE LANDSCAPE ECOLOGY AS HELPING THEM TO NOT 
NECESSARILY RECREATE LANDSCAPES WHICH EXISTED HISTORICALLY 
BUT TO CREATE NEW LANDSCAPES. 
THE APPROACH I HAVE CHOSEN IS ONE THAT LENDS ITSELF TO LAND 
USE PLANNING AT A MEDIUM SCALE. 
THE APPROACH WAS FIRST DEVELOPED FOR USE IN PLANNING IN THE 
RANDSTAD AREA OF HOLLAND. THIS IS A RURAL AREA SURROUNDED 
BY THE MAIN CITIES OF THE COUNTRY AND COMING UNDER 
INCREASING PRESSURE FOR DEVELOPMENT AND TOURISM. 
le THE APPROACH IS BASED ON FOUR DIFFERENT SCENARIOS FOR HOW 
LAND USE IN THE AREA COULD DEVELOP. EACH SCENARIO WAS BASED 
ON A DIFFERENT SET OF PLANNING OBJECTIVES, FROM CONTINUING 
WITH THE STATUS QUO, TO CREATING AN AREA OF TOTALLY 
UNNL&NAGED WILDERNESS. 
1. SCENARIO 1- THIS SCENARIO IS BASED ON MAINTAINING THE STATUS 
QUO IN CONSERVATION TERMS. EXISTING CONSERVATION SITES WILL 
BE IMPROVED AND EXTENDED AND SMALL LANDSCAPE ELEMENTS 
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CREATED TO PRODUCE AN AGRICULTURAL DOMINATED LANDSCAPE 
DOTTED WITH PATCHES OF NATURAL HABITAT. BUFFER ZONES WILL BE 
CREATED AROUND CONSERVATION SITES WHERE ECOLOGICALLY 
SENSITIVE RECREATION AND AGRICULTURE WOULD TAKE PLACE. 
FORESTRY AND RECREATIONAL BUFFER ZONES ARE ALSO PLANNED 
AROUND MAJOR SETTLEMENTS. 
2. SCENARIO 2- THIS SCENARIO AIMS AT CREATING A LANDSCAPE 
WHICH ENCOURAGES CERTAIN SPECIES WHICH ARE AFFECTED BY 
HABITAT FRAGMENTATION. IN THE DUTCH EXAMPLE THEY HAVE 
CHOSEN THE OTTER. IT INVOLVES THE ESTABLISHMENT OF A SERIES OF 
CORRIDORS LINKING EXISTING HABITAT AS WELL AS'STEPPING 
STONES'WHICH PROVIDE LARGER PATCHES OF HABITAT BETWEEN 
ALREADY DISTANT ONES. IT IS ENVISAGES THAT THE CONNECTING 
LINEAR FEATURES WOULD ALSO BE USED FOR RECREATION. AS WITH 
SCENARIO 1, THE DOMINANT LAND USE IS STILL AGRICULTURE. 
3. SCENARIO 3- THIS SCENARIO AIMS TO CREATE A WILDERNESS 
LANDSCAPE WITH SELF-SUSTAINING'COMPLETE'ECOSYSTEMS. THE 
EMPHASIS IS ON A WILDERNESS WHICH HAS LITTLE OR NO HUMAN 
INTERVENTION OR MANAGEMENT. THE ONLY MANAGEMENT 
CONSIDERED IS THE INTRODUCTION OF A LARGE GRAZING SPECIES 
SUCH AS THE ELK (NOW EXTINCT IN HOLLAND). THIS SCENARIO 
CREATES A LANDSCAPEWHICH HAS VERY SEPARATE LAND USES IN 
DISTINCT AREAS. AGRICULTURE IS ADVOCATED IN LARGE CONTIGUOUS 
AREAS WHEREAS NATURE MANAGEMENT, RECREATION AND FORESTRY 
SHOULD BE COMBINED AND LINKED IN A FRAMEWORK THAT ENDURES 
THEY ARE NOT AFFECTED BY AGRICULTURAL PRACTICES OR BY THE 
ENCROACHING WILDERNESS. 
4. SCENARIO 4- THIS SCENARIO IS DESCRIBED AS THE MOST DRASTIC. IT, 
LIKE SCENARIO 1, ADVOCATES AN INCREASE IN THE ECOLOGICAL 
RESOURCE BY CREATING NEW AREAS OF HABITAT. UNLIKE SCENARIO I 
HOWEVER, THE NEW SITES SHOULD NOT BE BASED ON THE EXISTING 
NETWORK BUT SHOULD BE ESTABLISHED IN THE MOST SUITABLE 
AREAS BASED ON SLOPE, SOIL CONDITIONS, DRAINAGE ETC. A VARIETY 
OF NEW HABITATS ARE ENVISAGED, AND NATURAL AREAS WILL BE 
CONCENTRATED IN LARGE TRACTS TO ENCOURAGE THE MAXIMUM 
POTENTIAL FOR SPECIES DIVERSITY. AS IN SCENARIO 3, A 
SEGREGATION OF LAND USES IS ADVOCATED, WITH AGRICULTURE AND 
FORESTRY ONLY BEING ALLOWED WHERE WHERE ACTIVELY 
CONTRIBUTE TO SPECIFIC ECOSYSTEMS. UNLIKE SCENARIO 3 
HOWEVER, THERE IS ACTIVE INTERVENTION IN THE MANAGEMENT OF 
THE HABITAT AREAS. 
ONCE THE FOUR SCENARIOS WERE DETERMINED, ECOLOGICAL AND 
LAND USE DATA FOR THE AREA WERE COLLECTED. TARGET 
VEGETATION FOR EACH SCENARIO WAS ESTABLISHED I. E. WHAT THE 
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VEGETATION COVER WOULD BE WHEN THE SCENARIO WAS FULLY 
ACHIEVED. A MANAGEMENT REGIME FOR EACH MODEL TO ACHIEVE ITS 
CLIMAX WAS THEN PRODUCED AND A COMPUTER MODEL WAS 
CONSTRUCTED WITH THE PRESENT DAY SITUATION BEING THE 
STARTING POINT. EXAMPLES WERE PRODUCED FOR EACH SCENARIO, 
BASED ON THE MANAGEMENT REGIME NEEDED TO ACHIEVE IT 
SHOWING HOW THE LANDSCAPE WOULD DEVELOP 10,30 AND 100 YEARS 
AFTER THE SCENARIO WAS IMPLEMENTED. THESE MODELS ALSO 
HELPED TO GIVE SOME INDICATION OF THE CONSEQUENCES OF 
ACHIEVING EACH OF THE SCENARIOS E. G. THE AFFECTS ON EXISTING 
FLORA AND FAUNA WHILST THE SCENARIOS ARE DEVELOPING. 
THE FOUR SCENARIOS ARE NOT SEEN AS BEING TOTALLY RIGID IN THEIR 
IMPLEMENTATION NOR ARE THEY bvlUTUALLY EXCLUSIVE. THE APPROACH 
HAS SINCE BEEN ADAPTED FOR IMPLEMENTATION IN OTHER AREAS OF 
THE COUNTRY WHERE THE MOST PRACTICAL SOLUTION HAS BEEN TO USE 
AN AMALGAM OF ALL FOUR SCENARIOS CREATING A LANDSCAPE VirHICH 
HAS SMALL AREAS OF WILDERNESS, SEVERAL CONCENTRATIONS OF 
CONSERVATION AREAS AND LARGER AREAS OF INTEGRATED 
AGRICULTURAL, FORESTRY, RECREATIONAL AND CONSERVATION LAND 
USE. 
379 
THE US APPROACH 
THERE ARE SEVERAL DIFFERENT APPROACHES CURRENTLY BEING TAKEN 
TO LANDSCAPE ECOLOGY IN THE USA. THE PROBLEMS ENCOUNTERED IN 
LAND USE PLANNING ARE DIFFERENT IN SCALE AND OBJECTIVES TO 
THOSE ENCOUNTERED IN THE LARGELY CULTURAL LANDSCAPES OF 
EUROPE. LARGE AREAS OF WILDERNESS DO STILL EXIST ON THE 
CONTINENT SO LANDSCAPE ECOLOGY IS USED FOR PROJECTS SUCH AS THE 
DESIGN OF PROTECTED AREAS, COMMERCIAL FORESTRY PRACTICES AND 
RECREATIONAL ROUTES. 
THE APPROACH I HAVE CHOSEN FOCUSES ON THE ECOLOGICAL DESIGN OF 
RECREATIONAL ROUTES - GREENWAYS. 
GREENWAYS HAVE BEEN CREATED IN THE UNITED STATES FOR MANY 
YEARS AS MEDIUM TO LONG DISTANCE WALKING AND RIDING ROUTES 
ACROSS MANY PARTS OF THE COUNTRY. ONLY RECENTLY HOWEVER 
THEIR POTENTIAL TO ACT AS LINEAR FEATURES TO LINK HABITAT 
PATCHES AND INDEED TO ACT AS HABITAT FOR CERTAIN SPECIES IN THEIR 
OWN RIGHT HAS BEEN CONSIDERED. 
THE ECOLOGICAL DESIGN OF GREENWAYS AIMS TO CREATE PRIMARILY 
RECREATIONAL ROUTES WHICH ALSO HELP TO MAINTAIN THE 
ECOLOGICAL INTEGRITY OF THE AREAS THROUGH WHICH THEY PASS. 
THE METHODOLOGY EMPHASISES THE IMPORTANCE OF SETTING 
OBJECTIVES FOR EACH GREENWAY AT AN EARLY STAGE. THE OBJECTIVES 
MAY BE FOR WILDLIFE, WATER CONSERVATION OR RECREATION. ALL 
THREE MAY BE OBJECTIVES BUT THE PRIORITY GIVEN TO EACH ONE IS 
IMPORTANT IF THE DESIGN IS TO BE SUCCESSFUL. GREENWAYS WITH 
MULTIPLE OBJECTIVES ARE ALSO SEEN AS A WAY OF GETTING THE MOST 
FROM FUNDING WHICH MAY BE AVAILABLE FOR ONE OBJECTIVE, SAY 
RECREATION, BUT NOT FOR WILDLIFE CONSERVATION. IN THIS WAY THE 
GREENWAY IS FULFILLING BOTH FUNCTIONS WITH ONLY ONE SET OF 
FUNDING. EQUALLY, DIFFERENT RESOURCES (SUCH AS LABOUR) MAY BE 
AVAILABLE FOR WILDLIFE CONSERVATION WHICH MAY NOT BE 
AVAILABLE FOR RECREATION PROVISION AND COULD BE USED TO 
CONSTRUCT A GREENWAY. 
THE MAIN ECOLOGICAL AIMS OF THE DESIGN ARE: 
1. TO CONSERVE AT LEAST A MINIMUM AMOUNT OF THE FULL 
REPRESENTATION OF A REGION'S NATURAL HERITAGE. 
2. TO DESIGN GREENWAYS THAT WILL FUNCTION AS WILDLIFE CONDUITS. 
3. TO BUILD ENOUGH REDUNDANCY (MULTIPLE MOVEMENT CORRIDORS 
AND MULTIPLE AREAS OF THE SAME HABITAT) INTO THEM TO 
ACCOMMODATE HABITAT CHANGE. 
380 
4. TO DESIGN RIPARIAN GREENWAYS WITH ADEQUATE DIMENSIONS TO 
OFFER OPTIMAL PROTECTION OF WATERWAYS BY FILTERING 
CONTAMINANTS AND MAINTAINING NATURAL HYDROLOGICAL 
REGIMES. 
5. TO ENGAGE IN ECOLOGICAL RESTORATION WHEN THE EXISTING 
HABITAT NETWORK IS INADEQUATE. 
6. TO RESOLVE POTENTIAL CONFLICTS BETWEEN PEOPLE'S AESTHETIC 
PREFERENCES AND THE NEED TO MAINTAIN CONTINUOUS, FUNCTIONAL 
GREENWAYS. 
GREENWAYS ARE SEEN AS BEING ECOLOGICALLY IMPORTANT IN THE US 
BECAUSE THEY PROVIDE A DIVERSITY OF HABITAT FOR PLANTS AND 
ANIMALS, THEY CAN HELP TO CREATE A CLEAN WATER SUPPLY FOR 
AQUIFERS, WETLANDS AND WATERWAYS AND, IF THEY ARE LARGE 
ENOUGH, GREENWAY VEGETATION CLOSE TO BUILT UP AREAS MAY HELP 
TO COUNTERACT EXCESSIVE HEAT BUILD-UP AND FILTER OUT 
POLLUTANTS FROM ADJACENT ROADWAYS. 
ALTHOUGH THERE IS DEBATE ABOUT THE ACTUAL ROLE OF CORRIDORS IN 
AIDING SPECIES MOVEMENT, MUCH RECENT RESEARCH HAS SUGGESTED 
THAT CERTAIN SPECIES DO BENEFIT FROM BEING ABLE TO USE LINEAR 
LANDSCAPE FEATURES WHICH PROVIDE SHELTER AND A FOOD SOURCE TO 
MOVE FROM ONE HABITAT PATCH TO ANOTHER ACROSS AN OTHERWISE 
HOSTILE LANDSCAPE. 
THE FOUR STAGE APPROACH ADVOCATED FOR GREENWAY DESIGN (SEE 
THE ENCLOSED PAPER ON LANDSCAPE ECOLOGY, PAGE) PROVIDES AN 
OUTLINE METHODOLOGY BUT IS NOT MEANT TO BE SEEN AS A RIGID OR 
DEFINITIVE. EACH STAGE REPRESENTS A DIFFERENT LEVEL OF THE DESIGN 
AND THE DESIGNERS OR PLANNERS ARE GIVEN A SERIES OF QUESTIONS 
WHICH NEED TO BE ANSWERED BEFORE THE NEXT STAGE IS APPROACHED. 
THE DESIGN METHODS SHOULD BE: 
ADAPTABLE - CAN ADJUST TO LOCAL CONDITIONS 
HEURISTIC - CAN KEEP TRACK OF ISSUES THAT ARISE AT ONE POINT 
AND WILL NEED ATTENTION LATER 
SCALE SENSITIVE 
DRIVEN BY SPECIFIC OBJECTIVES 
SYSTEMIC - IN ORDER TO VIEW THE LANDSCAPE AS A WfIOLE 
FRUGAL AND FLEXIBLE IN ITS USE OF DATA 
1. STAGE 1- UNDERSTANDING REGIONAL CONTEXT. 
THIS STAGE ENABLES PLANNERS TO STEP BACK FORM THE PROJECT SO 
THAT ALL POSSIBILITIES ARE CONSIDERED AND PRECONCEIVED IDEAS 
ARE TESTED. UNDERSTANDING THE REGIONAL CONTEXT IS IMPORTANT 
BECAUSE OF THE COMPLEX RELATIONSHIP BETWEEN GREENWAYS AND 
THEIR SURROUNDING AREAS. THE MAIN QUESTION TO BE ASKED AT 
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THIS STAGE IS - ARE THERE SIGNIFICANT UNPROTECTED BIOLOGICAL, 
WATER RECREATIONAL OR OTHER FEATURES IN THE REGION THAT 
COULD BE MAINTAINED OR ENHANCED BY A GREENWAY OR A 
NETWORK OF GREENWAYS? VARIOUS SUB QUESTIONS ABOUT THE 
GENERAL DEVELOPMENT OF THE GREENWAY AND THE CONSTRAINTS 
THAT MAY BE PLACED UPON ITS DEVELOPMENT SHOULD ALSO BE 
ASKED HERE. 
2. STAGE 2- SELECTING PROJECT GOALS AND A STUDY SWATHE. 
THIS IS THE STAGE AT WHICH THE PROJECT NEEDS TO SET ITS GOALS 
AND DECIDE ON ITS DIRECTION. THE BETTER ARTICULATED THE GOALS 
ARE, THE EASIER CHOOSING AN APPROPRIATE STUDY SWATHE WILL BE. 
THE QUESTION THAT MUST BE ANSWERED AT THIS STAGE IS WHAT ARE 
THE GOALS OF THE PROJECT? QUESTIONS ABOUT THE USES TOWHICH 
THE GREENWAY WILL BE PUT AND THE ECOLOGICAL CONDITIONS 
NEEDED TO MAINTAIN THOSE USES SHOULD ALSO BE ASKED AT THIS 
STAGE. THIS WILL LEAD ON TO THE SELECTION OF THE STUDY SWATHE 
BASED ON LANDSCAPE ELEMENTS THAT ALREADY EXIST TO FORM 
NODES ALONG THE ROUTE AS WELL AS AREAS WHICH ARE NOT 
SUITABLE FOR ONE REASON OR ANOTHER. 
3. STAGE 3- DEFINING GREENWAY BOUNDARIES. 
THIS STAGE SHOULD BE DIVIDED INTO TWO PARTS; FINDING GREENWAY 
ALIGNMENTS THAT WILL SERVE THE NEEDS OF KEY USES AND SETTING 
WIDTHS ALONG THE ALIGNMENTS. THE QUESTION TO BE ASKED AT THIS 
STAGE IS WHERE WITHIN THE SWATHE IS THE BEST GENERAL 
ALIGNMENT FOR THE GREENWAY? THIE ANSWER TO THIS SHOULD BE 
BASED ON A NUMBER OF FACTORS: 
" THE BEST ALIGNMENT FOR THE DIFFERENT USES TO WHICH THE 
GREENWAY WILL BE PUT (THESE MIGHT NOT ALWAYS COME UP WITH 
THE SAME ANSWER); 
" THE BARRIERS THAT MAY OCCUR TO THOSE USES ALONG THE SWATHE. 
THE LOCATION OF THE BEST NODES ALREADY EXISTING IN THE 
LANDSCAPE; 
" THE MINIMUM WIDTH THE GREENWAY SHOULD BE TO FULFIL ALL ITS 
FUNCTIONS; 
" THE PATTERN OF EXISTING BOUNDARIES ALONG THE STUDY SWATHE. 
4. STAGE 4- CREATING AND IMPLEMENTING SITE DESIGNS AND 
MANAGEMENT SCHEMES. 
THERE ARE FEWER SPECIFIC STEPS IN THIS STAGE THAN IN THE OTHERS 
BECAUSE THE IMPLEMENTATION PROGRAMME AND THE MANAGEMENT 
REGIME WILL BE VERY SITE SPECIFIC. THE MAIN QUESTION TO ASK AT 
THIS STAGE IS WHAT IS THE DESIGN PROGRAMME FOR THE GREENWAY? 
THIS WILL DEPEND UPON THE RESOURCES AND FACILITIES NEEDED BY 
EACH GREENWAY AND THE AMOUNT OF RESTORATION WORK WHICH 
WILL BE REQUIRED TO ACHIEVE THE ECOLOGICAL OBJECTIVES. THE 
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MANAGEMENT PLAN SHOULD GROW DIRECTLY OUT OF THE OBJECTIVES 
AND GOALS SET DURING THE DESIGN PROGRAMME. 
THIS APPROACH TO GREENWAY DESIGN ILLUSTRATES WELL HOW 
PLANNING CAN ENCOMPASS MULTIPLE USE FEATURES AND THAT 
RECREATION AND CONSERVATION ARE NOT NECESSARILY MUTUALLY 
EXCLUSIVE GOALS IN DETERMINING RURAL LAND USES. 
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APPLYING THE THREE APPROACHES TO THE X-" 
SHERWOOD FOREST AREA 
THE FOLLOWING EXAMPLES ARE BASED ON THE SHERWOOD FOREST 
NATURAL (DEFINED BY ENGLISH NATURE) AND THE PLAN FOR SHERWOOD 
AREA (DEFINED IN THE PLAN FOR SHERWOOD). THE TWO AREAS OVERLAP 
AND SHOULD NOT BE VIEWED IN ISOLATION BUT SHOULD BE SEEN IN THE 
CONTEXT OF THE LANDSCAPES SURROUNDING THEM. 
e THE EXAMPLES THAT FOLLOW ARE ONLY MEANT TO BE 
ILLUSTRATIONS OF HOW THE APPROACHES COULD BE APPLIED TO AN 
AREA. THERE ARE OBVIOUSLY MANY AREAS FOR FLEXIBILITY AND 
MUCH DATA YMICH STILL NEEDS TO BE INCLUDED. 
o THE EXAMPLES SEEK MAINLY TO ADDRESS THE CONFLICTS BETWEEN 
LAND USES IN THE SHERWOOD FOREST AREA, ESPECIALLY THOSE 
BETWEEN CONSERVATION AND RECREATION. 
o LITTLE CONSIDERATION IS GIVEN BY THE APPROACHES TO THE 
AESTHETIC QUALITY OF THE LANDSCAPE VMICH MAY ALSO BE A 
PRIORITY IN THE SHERWOOD FOREST AREA. 
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THE THREE APPROACHES AND 




e THE FOLLOWING SHEETS SHOW EXAMPLES OF HOW THE THREE 
APPROACHES COULD BE APPLIED IN THE PLAN FOR SHERWOOD AREA. 
THEY ARE NOT MEANT TO BE DEFINITIVE LAND USE PLANS BUT ARE 
EXAMPLES OF HOW LAND USE PLANS FOR THE AREA COULD LOOK 
USING LANDSCAPE ECOLOGY. 
VARIOUS DATA SETS ARE AVAILABLE FOR THE AREA WHICH ARE 
USEFUL IN LANDSCAPE ECOLOGICAL ANALYSIS. I AM ALSO HOPING TO 
ADD MORE DATA SETS DEPENDING ON WHAT IS NEEDED TO DO 
FURTHER ANALYSIS. A LIST OF THE DATA SETS CURRENTLY BEING 
ANALYSED IS AT APPENDIX 1. 
FOR THE MOST PART, THE EXPLANATION OF LANDSCAPE ECOLOGICAL 
ANALYSIS HAS BEEN OMITTED. THE ANALYSIS, BASED ON THE DATA 
SETS MENTIONED ABOVE IS ONGOING AND WILL BE USED TO PRODUCE 
THE FINAL WORKED EXAMPLES FOR THE AREA. YOUR COMMENTS AND 
FEEDBACK WILL ALSO BE USED TO AMEND AND ADAPT THE EXAMPLES 
SHOWN IN THE NEXT FEW SHEETS TO PRODUCE FURTHER PLAN 
EXAMPLES. 
ALTHOUGH THE FOLLOWING PLANS ARE BASED ON THE PLAN FOR 
SHERWOOD AREA, MY WORK EXTENDS TO THE WHOLE OF ENGLISH 
NATURE'S NATURAL AREA OF SHERWOOD FOREST WHICH TAKES IN 
NOTTINGHAM, MANSFIELD, WORKSOP AND RETFORD WITHIN ITS 
BOUNDARIES. AS LANDSCAPE ECOLOGY IS THE DISCIPLINE OF TAKING 
A LANDSCAPE VIEW OF LAND USE PLANNING, THE EFFECTS THAT THE 
AREA IMMEDIATELY SURROUNDING THE PLAN FOR SHERWOOD AREA 
SHOULD ALSO BE REALISED AND ARE MENTIONED IN THE TEXT. 
IN LANDSCAPE ECOLOGICAL TERMS, THE PLAN FOR SHERWOOD AREA 
SPLITS INTO TWO. 
1. THE SOUTHERN PART CAN BE SEEN AS BEING LARGELY FRAGMENTED 
WITH THE MAIN LANDSCAPE ELEMENTS BEING AGRICULTURAL. LARGE 
BLOCKS OF NON NATIVE CONIFEROUS WOODLAND IN THIS AREA ALSO 
ADD TO THE LANDSCAPE FRAGMENTATION. THE LANDSCAPE 
ELEMENTS WHICH ARE OF VALUE TO THE AREA I. E. MIXED AND 
DECIDUOUS WOODLAND AND SMALL WATER FEATURES ARE OF 
REASONABLE SIZE AND SHAPE TO MAINTAIN REASONABLE 
POPULATIONS OF TYPICAL SPECIES BUT ARE SEPARATED BY LARGE 
TRACTS OF FARMLAND, SMALL SETTLEMENTS AND CONIFEROUS 
WOODLAND. TWO LARGE ROADS AND SEVERAL RAILWAY LINES 
SERVING SETTLEMENTS AND MINES ALSO CONTRIBUTE TO THE 
FRAGMENTATION OF THE AREA. 
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SEVERAL WATER COURSES, STREAMS AND RIVERS RUN FROM THE 
NORTH TO THE SOUTH OF THE AREA, FORMING THE ONLY LINKS 
BETWEEN THE TWO AREAS. 
2. THE NORTHERN PART COMPRISES MAINLY LARGE BLOCKS OF 
DECIDUOUS AND MIXED WOODLAND WITH THREE SIGNIFICANT LAKES 
AND TWO RIVERS DISSECTING THE AREA FROM EAST TO WEST TWO 
SMALL AREAS OF HEATHLAND REMAIN IN THE CENTRE OF THE AREA 
AND ARE NOT OBVIOUSLY CONNECTED. THE WOODLAND IN THIS AREA 
APPEARS TO BE REASONABLY WELL CONNECTED, WITH RELATIVELY 
SMALL AREAS OF CONIFEROUS WOODLAND, FEW SETTLEMENTS AND 
ONLY ONE MAIN ROAD AFFECTING CONNECTIVITY. 
ALTHOUGH THERE ARE NO LARGE SETTLEMENTS IN THE AREA, THE 
EFFECT OF THE ADJACENT AREAS OF NOTTINGHAM, MANSFIELD, 
WORKSOP AND RETFORD ON THE AREA IN TERMS OF POLLUTION, TRAFFIC 
AND RECREATIONAL PRESSURE AND ACTING AS PHYSICAL BARRIER TO 
SPECIES MOVEMENT BETWEEN THE PLAN FOR SHERWOOD AREAS AND 
OTHER AREAS MUST BE ACKNOWLEDGED. 
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THE CZECH APPROACH 
THIS APPROACH LENDS ITSELF TO IDENTIFYING AND CLASSIFYING 
LANDSCAPE AT A STRATEGIC LEVEL. IT ALSO PROVIDES A FRAMEWORK 
FOR DETERMINING THE BEST PLACES FOR NEW HABITATS TO BE CREATED 
TO ACHIEVE A NETWORK OF CONSERVATION FEATURES ACROSS AN AREA. 
THE PLAN FOR SHERWOOD AREA CONTAINS NOT ONLY SITES OF 
ECOLOGICAL SIGNIFICANCE BUT ALSO A WHOLE RANGE OF FEATURES 
(NATURAL, AGRICULTURAL AND BUILT) VMICH FORM THE LANDSCAPE 
OF THE AREA. 
* ELEMENTS WITHIN THE LANDSCAPE ARE IDENTIFIED AS BEING 
1. 'STABLE'- E. G. WOODLAND, HEATHLAND, WETLAND, LAKES, 
GRASSLAND, HEDGEROWS, RIVER CORRIDORS - WHICH SUPPORT 
SPECIES OF FLORA AND FAUNA THAT ARE TYPICAL OF OR IMPORTANT 
IN THE AREA. THESE AREAS CAN ALREADY BE DESIGNATED OR AREAS 
WHICH HAVE NO SPECIAL PROTECTION BUT ARE STILL TYPICAL OF THE 
AREA. 
2. 'UNSTABLE'- E. G. BUILT UP AREAS, INDUSTRIAL AREAS, MINES, SPOIL 
HEAPS, WASTE TIPS WHICH, FOR THE MOST PART DO NOT PROVIDE 
SUFFICIENT HABITAT FOR FLORA AND FAUNA TO BE MAINTAINED. 
AN ADDITIONAL LANDSCAPE FEATURE CLASSIFlCAT10N CAN BE 
IDENTIFIED IN THE SHERWOOD FOREST AREAWHICH DOES NOT EXIST IN 
THE CZECH AND SLOVAK REPUBLICS: 
3. 'MARGINAL'- E. G. FARM LAND, CONIFEROUS WOODLAND. THIS LAND 
MAY PROVIDE SUITABLE HABITAT FOR SOME SPECIES BUT DOES NOT 
SUPPORT THE FULL OF SPECIES WHICH ARE FOUND IN STABLE AREAS. 
THE PLAN FOR SHERWOOD AREA SHOWS A LANDSCAPE THAT HAS 
LARGE AREAS OF UNSTABLE ELEMENTS AS WELL AS MUCH MARGINAL 
LAND. THE STABLE ELEMENTS APPEAR TO BE FRAGMENTED, 
ESPECIALLY IN THE SOUTH OF THE AREA. ALTHOUGH DETAILS ARE NOT 
AVAILABLE ABOUT THE HEDGEROW NETWORK, THE LANDSCAPE 
APPEARS TO HAVE FEW CONNECTIONS BETWEEN STABLE AREAS. 
A VISUAL ANALYSIS OF THE 1: 50000 MAP OF THE AREA SHOWS THAT 
THERE ARE FEW TRULY STABLE LANDSCAPE ELEMENTS AT THIS SCALE. 
THE URBAN AREAS OF NOTTINGHAM, MANSFIELD, WORKSOP AND 
RETFORD, ALTHOUGH NOT ACTUALLY IN THE PLAN AREA, CREATE 
LARGE AREAS OF INSTABILITY ON ITS BOUNDARIES WHICH WILL 
AFFECT THE LANDSCAPE ELEMENTS WITHIN THE AREA. IN ADDITION, 
MINE WORKINGS AND INDUSTRIAL SITES MEAN THAT UNSTABLE 
LANDSCAPE ELEMENTS COMPRISE AROUND 10% OF THE TOTAL AREA. 
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e MUCH OF THE REMAINING LAND FALLS INTO THE MARGINAL 
CATEGORY, CONTAINING LARGE TRACTS OF FARMLAND AND 
CONIFEROUS PLANTATIONS. AROUND 65% OF THE LAND IN THIS AREA 
CAN BE CLASSED AS MARGINAL. 
OF THE 25% OF LANDSCAPE ELEMENTS WHICH CAN BE CLASSED AS 
BEING STABLE, THE MAJORITY IS MIXED OR DECIDUOUS WOODLAND. 
THERE ARE SOME SMALL AREAS OF HEATHLAND AND WATER 
FEATURES TO THE NORTH OF THE AREA. THESE ELEMENTS COULD, ON 
THE WHOLE, BE CLASSED AS BIOCENTRES AND BIOCORRIDORS. THE 
DECIDUOUS WOODLAND AND HEATHLAND IN THE NORTH OF THE AREA 
DO FIT THE CRITERIA OF BIOCENTRES, BEING REPRESENTATIVE OF THE 
FLORA AND FAUNA OF THE AREA AND BEING OF SUFFICIENT SIZE AND 
SHAPE TO MAINTAIN POPULATIONS OF REPRESENTATIVE SPECIES. THE 
MAIN WOODLAND AREA OF THE SHERWOOD FOREST COUNTRY PARK IS 
IN CLOSE PROXIMITY TO OTHER WOODLANDS (MOSTLY MIXED) AND 
COULD INFLUENCE THEM IN TERMS OF SPECIES DISPERSAL. THE MIXED 
WOODLAND, ALTHOUGH NOT NECESSARILY REPRESENTATIVE OF THE 
ANCIENT BIRCH/OAK WOODLAND OF THE AREA, DO PROVIDE AN 
OPPORTUNITY FOR AN INCREASE IN THE BIODIVERSITY OF THE AREA. 
THE HEATHLAND, ALTHOUGH BEING REPRESENTATIVE OF THE 
BIODIVERSITY OF THE AREA, IS FRAGMENTED AND THIS GIVES LITTLE 
OPPORTUNITY FOR SPECIES MIGRATION. THERE ARE NO OTHER 
PATCHES OF HEATHLAND UPON WHICH THEY COULD EXERT AN 
INFLUENCE, YET THEIR RARITY AND VALUE MEANS THAT THEY 
SHOULD BE CLASSED AS BIOCENTRES. THE WATER FEATURES IN THE 
AREA ARE MOSTLY LINEAR AND CAN BE SEEN AS BEING BIOCENTRES 
FOR WATER SPECIES AS WELL AS BIOCORRIDORS FOR WATER AND 
LAND BASED SPECIES. 
THIS INITIAL VISUAL ANALYSIS CAN BE DEVELOPED FURTHER BY 
DETERMINING THE STAGE OF ECOLOGICAL QUALITY OF THE CURRENT 
LANDSCAPE USING THE FORMULA OUTLINED PREVIOUSLY. THE 
RESULTS OF THESE CALCULATIONS ARE LIKELY TO CONFIRM THE 
VISUAL ANALYSIS FOR THE SHERWOOD FOREST AREA. THE LOWEST 
QUALITY AREAS ARE NORMALLY FOUND TO BE THOSE OF AREAS OF 
LOWLAND INTENSIVE FARMING AND FORESTRY AND MINING AND 
INDUSTRIAL AREAS. SEPARATE CALCULATIONS ARE MADE FOR THE 
ECOLOGICAL QUALITY OF BUILT UP AREAS TO ESTIMATE THEIR 
POTENTIAL FOR DEVELOPMENT AS SMALL BIOCENTRES OR CORRIDORS. 
ONCE THE QUALITY AND STABILITY OF THE LANDSCAPE ELEMENTS 
HAVE BEEN ESTABLISHED (MAP 3), THOSE WITH THE LOWEST 
ECOLOGICAL QUALITY VALUE (ASSESSED IN THIS AREA BY VISUAL 
ANALYSIS ONLY) CAN BE IDENTIFIED FOR FURTHER ACTION. 
389 
THE MOST OBVIOUSLY UNSTABLE ELEMENTS EXIST ON THE PERIMETER 
OF THE AREA (E. G. NOTTINGHAM, MANSFIELD, WORKSOP AND 
RETFORD) AND MAY HAVE LITTLE POTENTIAL FOR BEING PART OF THE 
MAIN NETWORK. THEY COULD HOWEVER CONTAIN SMALL BIOCENTRES 
AND CORRIDORS LINKING THEM WITH BIOCENTRES OUTSIDE THE 
URBAN AREA. 
THOSE AREAS WITH LOW ECOLOGICAL QUALITY SHOULD BE 
IMPROVED. THE SITING OF STABILISING FEATURES DEPENDS VERY 
MUCH ON THE SUITABILITY OF THE EXISTING LANDSCAPE. THE 
STABILISING CAPACITY OF THE WATER FEATURES COULD BE 
IMPROVED BY FILLING IN THE GAPS IN VEGETATION ALONG THEIR 
LENGTHS TO ENSURE THAT THEY FUNCTION EFFECTIVELY AS 
BIOCORRIDORS. THE CONVERSION OF PORTIONS OF THE CONIFEROUS 
WOODLAND TO TRADITIONAL BEECH/OAK OR MORE MIXED WOODLAND 
WOULD CREATE FURTHER BIOCENTRES, ESPECIALLY IN THE CLIPSTONE 
FOREST AND BILHAUGH AREAS. FURTHER SMALL AREAS OF 
WOODLAND COULD BE ESTABLISHED IN THE SOUTH OF THE AREA TO 
ACT AS LOCAL BIOCENTRES. ESTABLISHING NEW AREAS FOR 
HEATHLAND BIOCENTRES WOULD BE MORE DIFFICULT AS HEATHLAND 
IS AFFECTED BY FRAGMENTATION. ONE POSSIBILITY IS USING SOME OF 
THE LAND TO BE RESTORED AFTER MINING ACTIVITIES TO CREATE 
HEATHLAND BIOCENTRES, ESPECIALLY IN THE NORTH OF THE AREA. 
ANALYSING THE LANDSCAPE AT THIS SCALE OBVIOUSLY MEANS THAT 
THE FINE GRAIN OF SMALL HABITAT PATCHES AND LINKING FEATURES 
IS MISSED. IT DOES HOWEVER GIVE A STRATEGIC VIEW OF THE AREA 
AND CAN HELP TO DIRECT ACTION TO THE MOST APPROPRIATE AREAS. 
POLICIES COULD BE PROPOSED FOR ENCOURAGING THE CREATION OF 
NEW STABLE ELEMENTS IN THE LANDSCAPE, ESPECIALLY WHERE 
ALTERNATIVE LAND USES FOR LAND ARE BEING CONSIDERED. SOME 
FORM OF PROTECTION FOR THE WHOLE OF THE NETWORK COULD ALSO 
BE CONSIDERED TO MAINTAIN ITS INTEGRITY. 
ALTHOUGH THIS APPROACH DOES NOT SPECIFICALLY ADDRESS THE 
NEEDS OF RECREATION PLANNING, THE CREATION OF NEW'NATURAL' 
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THE DUTCH APPROACH 
THE 4 SCENARIO APPROACH LENDS ITSELF TO MEETING SPECIFIC LAND 
USE PLANNING OBJECTIVES FOR AN AREA SUCH AS THE PLAN FOR 
SHERWOOD AREA. 
THE MIX OF SCENARIOS MEANS THAT LAND USE CAN BECOME 
INTEGRATED YET FLEXIBLE WITHIN VARIOUS ZONES. 
THE ECOLOGICAL AND LANDSCAPE OBJECTIVES FOR THE SHERWOOD 
FOREST AREA EMPHASISE THE IMPORTANCE OF THE EXISTING SMALL 
FRAGMENTS OF THE ORIGINAL FOREST AND HEATHLAND. 
THE RECREATIONAL OBJECTIVES OF THE PLAN EMPHASISE THE NEED 
FOR SUFFICIENT FACILITIES TO COPE WITH THE GROWING NUMBER OF 
PEOPLE USING THE AREA FOR FORMAL AND INFORMAL RECREATION. 
9 THE 4 SCENARIO APPROACH COULD PRODUCE THE FOLLOWING 
OPTIONS FOR LAND USE IN THE AREA: 
1. THE REMNANTS OF ANCIENT WOODLAND AND HEATHLAND, WHICH 
EXIST IN THE NORTHERN PART OF THE AREA (ZONES 1A AND IB BASED 
ON THE SSSI's IN THE AREA) COULD BE INCREASED IN AS CONTIGUOUS 
A BLOCK AS POSSIBLE. THE INNER CORE OF THESE AREAS COULD BE 
KEPT AS NATURAL AS POSSIBLE WITH LITTLE MANAGEMENT - 
POSSIBLY COPPICING IN THE WOODLAND AND CONTROLLED GRAZING 
OF THE HEATHLAND. PUBLIC ACCESS TO THESE AREAS SHOULD BE 
RESTRICTED AS THEY SHOULD BE MANAGED AS FAR AS POSSIBLE FOR 
BIODIVERSITY. 
2. THE AREAS AROUND THESE CORES (ZONES 2A AND 2B) COULD 
COMPRISE A BUFFER ZONE BETWEEN THE WOODLANDIHEATHLAND. 
THEY COULD CONTAIN AREAS OF WOODLAND INTERSPERSED WITH 
FARMLAND MANAGED ON ENVIRONMENTALLY FRIENDLY LINES (E. G. 
WITH REDUCED LEVELS OF NITRATES AND LESS INTENSELY FARMED). 
THESE ZONES COULD PROVIDE RECREATIONAL FACILITIES AS WELL AS 
HAVING CONSERVATION AREAS CREATED IN THE MOST APPROPRIATE 
AREAS. 
3. TREE COVER IN THE SOUTHERN PART OF THE AREA (ZONE 3) COULD BE 
INCREASED WHILST EXISTING FARMING PRACTICES CONTINUE. NEW 
AREAS FOR WOODLAND BASED RECREATION COULD BE CREATED IN 
THESE AREAS. FEATURES SHOULD BE CREATED IN THESE AREAS WHICH 
ACT AS LINKS BETWEEN ZONES 1 AND 2 FOR THE MOVEMENT OF FLORA 
AND FAUNA BETWEEN THE ZONES AND THE COLONISATION OF NEW 
AREAS OF WOODLAND (ZONES 3A, 3B AND 3Q. 
4. EXISTING SSSI's AND NATURE RESERVES IN ZONES 2 AND 3 COULD BE 
MANAGED ALONG EXISTING LINES WITH A VIEW TO INCREASING 
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HABITAT FOR SPECIES WHICH WOULD USE THE LINKS BETWEEN THE 
HABITATS IN ZONE 1. 
5. SPECIFIC SPECIES COULD BE TARGETED FOR DISPERSAL FROM THE 
CORE ZONES OF 1A AND 1B (E. G. BADGERS, WOODLAND BIRDS) AND THE 
LINKING ZONES (ZONES 3A, 3B AND 3C) DESIGNED ACCORDING TO 
THEIR NEEDS. 
THE CREATION OF THIS NEW LANDSCAPE WOULD TAKE SOME TIME. 
THE RESTRICTION OF ACCESS TO ZONE 1 AND THE CREATION OF 
RECREATION FACILITIES IN THE OTHER ZONES COULD BE ACHIEVED 
OVER A COMPARATIVELY SHORT SPACE OF TIME (DEPENDING ON THE 
RESOURCES AVAILABLE). THE CREATION OF NEW HEATHLAND AND 
INCREASE AND CREATION OF WOODLAND WOULD OBVIOUSLY BE LONG 
TERM PROJECTS. 
WITHIN EACH OF THE ZONES THERE WOULD BE FLEXIBILITY OF LAND 
USE. THE OBJECTIVES AND EMPHASES OF EACH ZONE ARE DIFFERENT: 
1. ZONE 1- THE PRIORITY HERE WOULD BE THE PRESERVATION AND 
INCREASE OF BIODIVERSITY IN THE AREA. THIS COULD BE ACHIEVED 
BY THE REPLACEMENT OF CONIFEROUS PLANTING WITH NATIVE 
DECIDUOUS/MIXED WOODLAND AS THE EXISTING CONIFER ARE 
HARVESTED. MANAGEMENT REGIMES IN THE PARKLAND IN THE AREA 
COULD ALSO BE INFLUENCED TO HELP TO COMPLETE CORE AREAS. 
2. ZONE 2- THE PRIORITY HERE WOULD BE THE CREATION OF BUFFER 
ZONES AROUND THE CORE AREAS (ZONES 1A AND 1B), 
ENVIRONMENTALLY FRIENDLY FARMING PRACTICES AND THE 
REPLACEMENT OF RECREATION FACILITIES WHICH HAVE BEEN 
WITHDRAWN FROM ZONES 1A AND 1B. INCENTIVES OFFERED AS PART 
OF THE NITRATE SENSITIVE AND VULNERABLE ZONES SCHEME COULD 
BE USED TO ENCOURAGE A CHANGE IN FARMING PRACTICES. THE 
PROVISION OF RECREATION FACILITIES COULD MIRROR THOSE 
ALREADY BEING PROVIDED IN ZONES 1A AND 113 AND BE 
CONCENTRATED ON THE WOODLAND IN THIS ZONE. 
3. ZONE 3- THE EMPHASIS HERE WOULD BE ON MAINTAINING EXISTING 
FARMING PRACTICES AND CREATING LINKS BETWEEN HABITAT IN THIS 
ZONE AND HABITAT IN ZONES 1 AND 2. THE AESTHETIC LANDSCAPE 
VALUE OF THIS ZONE WOULD BE IMPROVED BY THE CREATION OF 
SMALL AREAS OF WOODLAND AND RECREATION IN THIS AREA COULD 
BE ENCOURAGED IN THE NEW AREAS OF WOODLAND AND ALONG 
LINEAR LINKING FEATURES (MORE ABOUT THIS APPROACH WHEN 
LOOKING AT THE US APPROACH TO GREENWAY DESIGN). 
THE TARGET VEGETATION FOR EACH ZONE WOULD OBVIOUSLY BE 
DIFFERENT. 
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1. ZONE 1- THE TARGET VEGETATION HERE WOULD BE TRADITIONAL 
BEECH/OAK WOODLAND AND LOWLAND HEATH. THE PRESENCE OF 
RENINANTS OF EACH OF THESE VEGETATION TYPES INDICATES THAT 
THE CONDITIONS FOR THE DEVELOPMENT OF BOTH TYPES OF 
VEGETATION ARE IDEAL. MANAGEMENT REGIMES WOULD THEREFORE 
ONLY BE LIMITED TO THE INITIAL ESTABLISHMENT OF THE AREAS AND 
A LIMITED AMOUNT OF TRADITIONAL MANAGEMENT TO MAINTAIN THE 
ECOSYSTEMS CREATED. IF THE TWO AREAS WERE CREATED BY 
NATURAL SUCCESSION, THE NORMAL WOODLAND AND HEATHLAND 
SUCCESSION PATTERNS WOULD APPLY WITH THE ASSOCIATED 
CONDITIONS FOR SPECIES OVER THE COURSE OF THEM REACHING 
MATURITY. 
2. ZONE 2- THE TARGET VEGETATION FOR THIS AREA IS AGAIN TYPICAL 
OF THE AREA AND CONDITIONS EXIST FOR ITS INTRODUCTION. THE 
MANAGEMENT REGIMES NEEDED IN THIS AREA WOULD BE DESIGNED 
TO MAINTAIN THE WOODLANDS WHICH WERE ESTABLISHED FOR 
SPECIFIC SPECIES AS WELL AS TAKING THE NEEDS OF RECREATION 
INTO CONSIDERATION. THE FARMED LAND IN THE AREA WOULD NEED 
AN INTEGRATED MANAGEMENT REGIME BASED ON THE NEEDS OF THE 
ECOLOGICAL RESOURCES OF THE AREA AND DEVELOPED IN 
AGREEMENT WITH THE FARMERS WHO WOULD BE PRACTISING THEM. 
3. ZONE 3- THE TARGET VEGETATION IN THIS AREA, AS IN THE OTHERS, IS 
SIMILAR TO THAT WHICH ALREADY EXISTS. THE MANAGEMENT 
REGIMES IN THIS AREA WOULD CONCENTRATE ON THE EXISTING 
CONSERVATION AREAS AND WOULD BE SIMILAR TO THOSE CURRENTLY 
BEING PRACTISED. IN ADDITION THE CREATION AND MANAGEMENT OF 
LINEAR FEATURES WOULD DEPEND ON THE TYPE OF SPECIES BEING 
TARGETED FOR DISPERSAL BT THESE FEATURES. 
APART FROM ZONE 1, THE FOUR SCENARIO APPROACH DOES NOT MEAN 
THAT NO OTHER LAND USES CAN BE PRACTISED IN EACH ZONE . THEY 
SHOULD BE USED AS AN INDICATION OF THE PRIORITIES WHICH SHOULD 
BE GIVEN TO LAND USES IN EACH ZONE. THE ROLE OF EXISTING LAND 
USES AND FEATURES SUCH AS SETTLEMENTS, RECREATIONAL FACILITIES, 
HISTORIC AND CULTURAL ELEMENTS SHOULD BE INCORPORATED AS 
MUCH AS POSSIBLE INTO THE PLANS FOR EACH ZONE. THE TWO KEY 
THEMES OF FLEXIBILITY AND INTEGRATION SHOULD PERCOLATE ANY 
LAND USE PLAN PRODUCED BY THIS APPROACH. 
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THE US APPROACH 
THE US APPROACH FOCUSES ON THE CREATION OF SPECIFIC LANDSCAPE 
FEATURES. ITS MAIN OBJECTIVES ARE TO CREATE NEW GREENWAY 
ROUTES WHICH ACT NOT ONLY AS RECREATIONAL PATHS BUT ALSO AS 
MOVEMENT CORRIDORS AND HABITAT FOR FLORA AND FAUNA. 
RECREATIONAL ROUTES ALREADY EXIST IN THE AREA (E. G. THE ROBIN 
HOOD WAY) WHICH WERE CREATED ALONG EXISTING RIGHTS OF WAY 
WITH LITTLE CONSIDERATION FOR THEIR ECOLOGICAL POTENTIAL. 
A NETWORK OF DISMANTLED RAILWAY LINES EXISTS IN THE SOUTH OF 
THE AREA, AN AREA WHICH COULD BE EXPLOITED FOR ADDITIONAL 
RECREATIONAL USE TO RELIEVE THE PRESSURE ON THE MORE 
VULNERABLE HABITATS IN THE NORTH OF THE AREA. 
THE FOUR STAGE PROCESS ADVOCATED BY US LANDSCAPE 
ECOLOGISTS FOR PLANNING GREENWAYS WOULD INVOLVE THE 
FOLLOWING STEPS IN THE SHERWOOD FOREST AREA: 
1. UNDERSTAND REGIONAL CONTEXT. 
THE SIGNIFICANT BIOLOGICAL FEATURES IN THE AREA ARE THE 
REMNANTS OF ANCIENT WOODLAND AND HEATHLAND WHICH EXIST IN 
THE NORTH. THESE MUST BE CONSERVED AND, WHERE POSSIBLE, 
EXTENDED. ALSO IN THIS AREA ARE THREE LAKES, TWO OF WHICH ARE 
JOINED, AND THE RIVER MEDEN WHICH DISSECTS THE TWO MAJOR 
AREAS OF WOODLAND. THE LAKES, ALTHOUGH NOT NATURAL, 
PROVIDE GOOD HABITAT FOR WATERFOWL, ESPECIALLY OVER 
WINTERING DUCKS AND GEESE. THE COURSE OF THE RIVER MEDEN 
LINKS SEVERAL SMALL BLOCKS OF WOODLAND AS WELL AS JOINING 
THE LARGER RIVER MAUN WHICH PROVIDES LINKS TO THE SOUTH OF 
THE AREA AND OTHER WATER FEATURES SUCH AS VICAR AND 
RAINWORTH WATERS AND THE LAKES AT RUFFORD. MUCH OF THE 
WOODLAND IN THE SOUTH OF THE AREA COMPRISES LARGE BLOCKS OF 
CONIFEROUS PLANTATIONS AND ARE FOR THE MOST PART PHYSICALLY 
UNCONNECTED TO THE FEATURES IN THE NORTH OF THE AREA. THE 
SMALL AREAS OF DECIDUOUS OR MIXED WOODLAND IN THE SOUTH OF 
THE AREA ALSO HAVE FEW PHYSICAL CONNECTIONS. 
THE MAJOR RECREATIONAL FEATURES IN THE AREA ARE THE FOUR 
COUNTRY PARKS AT BURNTSTUMP, SHERWOOD FOREST, RUFFORD AND 
CLUMBER AS WELL AS THE CENTRE PARCS COMPLEX IN CLIPSTONE 
FOREST AND SEVERAL VISITOR CENTRES, PICNIC SITES AND WALKING 
AND CYCLE ROUTES. THE TOWNS OF MANSFIELD, WORKSOP, RETFORD 
AND THE CITY OF NOTTINGHAM PROVIDE QUICK AND EASY ACCESS TO 
THE AREA FOR RECREATION FOR A LARGE NUMBER OF PEOPLE. 
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ANY GREENWAY PLANNING WOULD HAVE TO BE DONE WITHIN THIS 
CONTEXT WHICH WILL HELP TO ESTABLISH MANY OF THE GREENWAYS 
GOALS. 
2. SELECT PROJECT GOALS AND A STUDY SWATHE. 
THE PROJECT GOALS WOULD OBV10USLY BE SET BY EACH PROJECT 
INDIVIDUALLY AND WILL VARY BETWEEN PROJECTS. THE GOALS FOR 
CONSERVATION COULD INCLUDE: 
THE OPPORTUNITY FOR SPECIES FROM THE SMALL REMNANT PATCHES 
OF ANCIENT FOREST AND HEATHLAND TO DISPERSE TO OTHER 
EXISTING OR NEWLY CREATED WOODLAND OR HEATHLAND AREAS BY 
THE CREATION OF A CORRIDORS. 
THE SEPARATION OF INTENSIVELY FARMED LAND AND FRAGILE 
ECOLOGICAL FEATURES BY THE CREATION OF BUFFER ZONES BETWEEN 
THEM. 
INCREASING CONNECTIVITY IN THE FRAGMENTED SOUTH OF THE AREA 
BY ESTABLISHING SMALL STEPPING STONES ALONG A LINEAR 
CORRIDOR. 
THE GOALS FOR WATER RESOURCE PROTECTION COULD INCLUDE: 
THE PROTECTION OF WATER COURSES IN THE NITRATE SENSITIVE AREA 
AND NITRATE VULNERABLE ZONE BY THE ESTABLISHMENT OF 
VEGETATION ZONES ALONG THE WATER COURSES. 
CONTROLLING THE FLOW OF WATER WITHIN THE WATER COURSES 
(AND REDUCING THE RISK OF FLOODING) BY INCREASING VEGETATION 
COVER AROUND THEM. 
THE INCREASE IN DISPERSAL OF A SPECIFIC SPECIES BY PROVIDING 
APPROPRIATE CONDUITS AND SMALL PATCHES OF HABITAT FOR THEM. 
THE GOALS FOR RECREATION COULD INCLUDE: 
TAKING SOME OF THE RECREATIONAL PRESSURE OFF THE NORTHERN 
WOODLAND OF THE AREA BY CREATING GREENWAYS IN THE SOUTH OF 
THE AREA. 
PROVIDING A RECREATIONAL ROUTE LINKING THE FOUR COUNTRY 
PARKS IN THE AREA. 
PROVIDING A RECREATIONAL ROUTE LINKING LARGE URBAN AREAS 
SUCH AS MANSFIELD AND WORKSOP OR RETFORD AND NOTTINGHAM. 
THE STUDY SWATHE SELECTED WOULD BE DEPENDENT ON THE 
OBJECTIVES OF THE PROJECT. AS CREATING A ROUTE USING NEW 
RIGHTS OF WAY AND ACQUIRING LAND AS IN THE US APPROACH 
WOULD BE VIRTUALLY IMPOSSIBLE IN THE BRITISH CONTEXT, NEW 
RECREATIONAL ROUTES COULD BE CREATED OR EXISTING ONES 
MODIFIED ALONG EXISTING RIGHTS OF WAY OR DISUSED RAILWAY 
LINES OR CANALS. 
3. DEFINE GREENWAY BOUNDARIES. 
IT IS AT THIS STAGE THAT LANDSCAPE ECOLOGICAL THEORY IS MOST 
USED. THE BOUNDARIES ARE DEFINED BY IDENTIFYING NODES (I. E. 
AREAS OF EXISTING HABITAT, LARGER THAN THE GREENWAY ITSELF 
WHICH ACT AS SOURCES AND DESTINATIONS OR SPECIES USING THE 
GREENWAY). THE LAND BETWEEN THESE NODES SHOULD THEN BE 
ANALYSED FOR FEATURES WHICH MAY GIVE RESISTANCE TO 
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MOVEMENT E. G. MAJOR ROADS, RAILWAY LINES, BUILT UP AND 
INDUSTRIAL AREAS. THE GREENWAY SHOULD THEN TAKE THE LINE OF 
LEAST RESISTANCE BETWEEN A SERIES OF NODES. 
4. CREATE AND IMPLEMENT SCHEMES 
THE CREATION OF A CONTINUOUS CORRIDOR GREENWAY IS A LONG 
TERM PROJECT. NOT ONLY DOES THE CREATION OF ROUTE ITSELF HAVE 
TO BE UNDERTAKEN BUT ALSO THE ESTABLISHMENT OF SUITABLE 
HABITAT WHERE IT IS MISSING ALONG THE ROUTE. A MANAGEMENT 
PLAN FOR THE ROUTE ALSO NEEDS TO BE PRODUCED AT THIS STAGE AS 
THE GREENWAY WILL NEED MANAGEMENT TO CONTINUE TO ACHIEVE 
ITS CONSERVATION OBJECTIVES. 
SEVERAL ROUTES FOR GREENWAYS ARE SUGGESTED ON THE 
ATTACHED MAP. EACH ROUTE HAS DIFFERING OBJECTIVES AND IS 
USUALLY BASED ON EXISTING RIGHTS OF WAY OR OTHER LANDSCAPE 
FEATURES WHICH WOULD FACILITATE ACCESS. THE RIPARIAN ROUTES 
ARE PARTLY ON EXISTING RIGHTS OF WAY WHERE THEY EXIST. 
1. ROUTE 1- BURNTSTUMP COUNTRY PARK TO CLUM13ER COUNTRY PARK. 
MAIN OBJECTIVES - TO LINK THE FOUR COUNTRY PARKS IN THE AREA 
WITH A LONG DISTANCE TRAIL 
TO PROTECT EXISTING AREAS OF BROAD-LEAVED WOODLANDS 
TO PROVIDE FOR SPECIES MOVEMENT 
TO PROVIDE BUFFER ZONES/AESTHETIC SCREENING BETWEEN AREAS 
OF MINING ACTIVITY AND OTHER LAND USES. 
THE STUDY SWATHE -A BROAD BAND RUNNING FROM BURNTSTUMP 
PARK IN THE SOUTH, VIA RUFFORD COUNTRY PARK TO SHERWOOD 
FOREST AND CLUMBER COUNTRY PARKS. 
GREENWAY BOUNDARIES - NODES PROVIDED BY SMALL PATCHES OF 
DECIDUOUS WOODLAND WHEREVER POSSIBLE IF LARGE AREAS 
BETWEEN WOODLAND THEN MIXED WOODLAND COULD SERVE AS 
NODES. EACH COUNTRY PARK WOULD BE A LARGE NODE. THE MINING 
AREAS AT BILSTHORPE AND BILHAUGH WOULD ACT AS NODES IN SO 
MUCH AS THE GREENWAY SHOULD PASS NEAR TO THEM TO FULFIL ITS 
BUFFER ZONE FUNCTION. WHERE THERE ARE LARGE GAPS BETWEEN 
WOODLAND, CONSIDER CREATING SMALL WOODLAND NODES. THE 
MAIN BARRIERS FOR THE GREENWAY ARE THE A617, A614) A6075 AND 
THE A616 WHICH ALL HAVE TO BE CROSSED AT LEAST ONCE. THE 
RAILWAY LINE FROM OLLERTON TO MARKET WARSOP WOULD ALSO 
NEED TO BE NEGOTIATED. 
THE WIDTH OF THE GREENWAY IS DETERMINED BY THE TYPE OF 
FEATURE USED. WHERE EXISTING RIGHTS OF WAY ARE USED, EFFORTS 
SHOULD BE MADE TO ENSURE THAT THERE IS ENOUGH VEGETATION ON 
AT LEAST ONE SIDE OF THE GREENWAY TO FACILITATE SPECIES 
MOVEMENT. WHERE THE GREENWAY IS BEING NEWLY CREATED, THE 













SUMMARIES OF GROUP, PLANNING AND SCIENTIFIC EXPERT PANEL 
INTERVIEWS. 
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Landscape Ecology Meeting. 
Nottinghamshire County Council 4.7.95 
Present; Phil Aitken (Newark and Sherwood District Council), Austin Brady (Forestry 
Authority), Angela Holdsworth (Nottinghamshire County Council Spadework Project), 
Richard Ling(Nottinghamshire County Council Planning and Economic Development 
Department), Bridgette Neville (Nottinghamshire County Council Planning and Economic 
Development Department), Steve Alton (Nottinghamshire Wildlife Trust), Tim Barnard 
(Bassetlaw District Council), Virginia Hawkins (Researcher), Amanda Stone (minuting 
assistant). 
VH opened the session by outlining what she expected to gain from it and by inviting all the 
participants to feel free to comment and ask questions throughout. 
She then asked if any of the group had any previous experience of landscape ecology. 
BN mentioned that all present had attended a FC presentation on LE at Notts. Uni with the 
exception of SA who had attended the first IALE conference four years previously. AB went 
on to say that it had been a whirlwind seminar by Simon Bell on the work of Nancy Diaz so 
that they all had some idea of the subject. 
VH questioned whether the paper on landscape ecology which she had issued explained the 
discipline satisfactorily. 
BN said that it was very theoretical with the tenninology being very obtuse. If non specialists 
were attempting this subject it would cause problems. AB backed up this opinion by 
indicating that by inventing new words and redefining existing words LE was presenting itself 
with big gaps to get over. TB recognised many of the words through his bio-geography 
background and thought it was merely a reworking of old ideas. SA also though this as a 
conference he attended 4 years ago gave the impression of speakers using existing ideas and 
merely putting "landscape" in the title. 
RL went on to discuss notions of scale. He could understand LE at the US scale of large 
landscapes, but questioned whether it could be fine tuned enough to meet the detail required 
by the UK. VH explained that the reasons the 3 different approaches were chosen was to look 
at the workability of different scales. She mentioned that Holland and Czech Republic were 
implementing landscape ecology at scales similar to UK. 
AB indicated similarities between the three approaches and existing practices. Czech 
approach was similar to the mature landscapes approach. Dutch approach had similarities with 
landscape zoning and US approach had more in common with the recreational "string of 
pearls (emeralds)" approach. 
VH agreed that much of LE was reworking of existing ideas but that LE brings together and 
adds in much more. The three approaches are not designed to be mutually exclusive but each 
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bringing an example of approach that could be amalgamated to produce plans specific to 
areas and aims. The Dutch plan contributes plans specific to a site, the Czech plan contributes 
landscape assessment and the US plan contributes connectivity. VH then asked for any 
observations on the three approaches and if they could add anything to the way in which the 
Plan for Sherwood was progressing. 
AB questioned if a landscape ecological approach was already being taken but not specifically 
being called landscape ecology. He said that if the mechanisms were more clearly defined i. e. 
under the banner of landscape ecology that this may well help planners. 
TB agreed that any planning decisions made would carry more weight if they were backed up 
by a recognised methodology which gave criteria for assessment. 
AH was sceptical as to whether the three approaches could be used consistently and whether 
other approaches to landscape ecology could be used to prove an opposite view point. 
BN doubted if landscape ecology is directly applicable to statutory planning and leant itself 
more to non statutory, informal plans and Wildlife Trust planning. She pointed out that the 
things which were being discussed were not covered by planning law and would therefore not 
be accepted when local and structure plans were being drawn up. 
TB pointed out that there was now more emphasis under planning law on management and 
sited PPG 9 as an example. He didn't think that what BN was saying was strictly true any 
more. 
VH emphasised that although LE may not be specifically covered by planning law, it could 
provide another tool to aid decision making in the planning process. 
BN queried who would be responsible for gathering the data needed for landscape ecological 
analysis. She said that the landscape appraisal just completed by Nottinghamshire County 
Council had taken over five years to complete and there was still a struggle to get it accepted. 
She doubted if there were the time or economics available for data gathering and analysis for 
landscape ecology to be widely accepted. 
VH agreed that landscape ecological analysis could be resource hungry but emphasised that 
an initial analysis could be completed with the minimum of data. She also pointed out that 
much of the data required already existed so it would be a case of collating it rather than 
starting from scratch. 
AB pointed out that landscape ecology could be used by others as a tool against planners. He 
said that pressure groups such as Friends of the Earth and Greenpeace may well latch on to 
landscape ecology so there would be an advantage to planners if they knew the discipline and 
were able to justify their actions in a landscape ecological context. 
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AH said that she had come across many of the concepts in the final year of her landscape 
architecture degree 10 years ago. She pointed out that in the real world, planning is not done 
at this scale and as far as she is aware, no one has used it as a lobby group tool. She was 
sceptical that it would ever be put into practice. 
AB pointed out that the planning system often worked on a confrontational basis and that the 
decisions taken would often be challenged so the more tools to back up those decisions the 
better. 
VH explained that the Countryside Commission are interested in the approach. The World 
Wide Fund for nature has done a study into the management of the Caimgorms based on 
landscape ecological techniques in conjunction with Scottish Natural Heritage. It is slowly 
becoming accepted in Britain. In Holland it is incorporated in planning legislation and it is 
coming through in this country from the top down. The Rio summit sited it as a tool for 
integrated planning ; the Department of the Environment are interested in how to make it 
relevant to policy in Britain. 
AB wondered if the key point about landscape ecology was that it was not relevant in the 
context of the Plan for Sherwood. He considered that it may be introduced too early in the 
process i. e. before the objectives of the plan are established and could therefore could the 
issues involved in setting objectives. At the moment it would be applied in a vacuum but it 
may prove to be useful further down the line. 
RL questioned that if other people undertook the same landscape ecological analysis, using 
the same approaches in the Sherwood area they would come up with the same plans? He 
asked how subjective it was. 
VH explained that the maps were only examples and that several different alternatives could 
be produced but said that if the approaches were applied consistently, then similar results 
should be achieved. 
RL observed that the discipline would appear more credible if the results were able to be 
duplicated. 
VH pointed out that the results of the analysis relied on the objectives set at the start. if these 
objectives remained constant, then the results should be the same. She said that she was 
hoping to repeat the exercise in other areas and come up with similar results. The Dutch 
approach had been used in different areas of the country. 
RL said that the techniques of landscape ecology could help with the countryside appraisal as 
the data and facts for this would remain constant. 
AB stated that he believed that the techniques could be useful but were not as important as the 
objectives of a scheme but they could help to focus on the objectives. 
403 
VH asked if there was any other information the group would like to see included in the 
analysis. 
BN asked if any work had been incorporated on the carrying of landscapes for recreation. 
AB suggested a robustness index. 
BN pointed out that the Sports Council had done some work on this. 
AB observed that the examples all focused on the ecological context rather than the human 
perspective. 
TB asked if landscape ecology could be used to predict the possible outcomes of climate 
change scenarios. 
VH said that one of the strengths of landscape ecology was that it could be used to plan over 
temporal as well as geographical scales. 
AB suggested that more data could be incorporated on the rights of way network, especially 
how the cycle trail proposed by SUSTRANS could fit into the plan for the area. 
RL observed that the recreational routes proposed by the examples showed them following 
river courses. he suggested that an alternative may be to run at 90 degrees to water courses to 
minimise the impact of recreation. He agreed that more human orientation of the examples 
was needed. 
SA suggested that the techniques of landscape ecology could be used to analyse linkages 
between gradel 'at risk' sites in the area which are currently being reassessed. 
VH agreed and said that using river courses for recreational trails may create more funding if 
the objectives were more than just recreation. 
RL asked if written comments could be submitted and asked VH what her timescale was. 
VH said that she would welcome written comments and that she was hoping to have all her 
field trials completed by November 1995. She than thanked everyone for their time in 
attending the meeting and said that she would be contacting them all with a more detailed 
questionnaire in the near future. 
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Interview 1. 
POST: Project Director, Greenwood Community Forest. Employed by NCC. 
BACKGROUND: Forestry. 
GREENWOOD COMMUNITY FOREST 
Started September 1991. Plan now completed and approved and being implemented. 3 and 10 
year programmes. Target - 200 ha per year planting, so far only achieved 100 ha per year. A 
land bank of 400 ha which has been purchased through various partnerships and core funding 
to be planted within the next 3 years. There are problems with large plantings as landowners 
are loath to commit large areas of land to trees. Argument used that land values will go up 
because of the potential game value of the land even if it is not used for game. 
A locational. supplement is being made available for planting in the western urban fringe 
which is poor quality farm land. The target of 30% tree cover has been reduced to 25% in this 
area because it has been designated as a mature landscape area. Some modelling of the 
silvicultural options is now being done and all the options will be costed. Modelling based on 
gross and net farm margins for the area. 
Typical Greenwood farms have been identified by the fan-n enterprises. Sensitivity analyses 
carried out on the knock on effects on the rest of the farm and the mix of types of woodland 
on the farm. From this a typical farm models can be produced and can the identify'real' 
options and use these models in predicting landscape implications. 
Agriculture in the area is now booming and so there are further problems in trying to persuade 
farmers to plant trees. There are also conflicts where the forest area covers areas already 
designated for landscape conservation. Forest plan broken down into landscape areas and 
prescriptions produced for each area. 15% overall tree cover on fan-n land, 50-60% on disused 
mineral sites, 1,000 hectares to be purchased but land values have increased so this has not 
happened yet. Sweet Chestnut looked at as an alternative to Corsican Pine as a commercial 
crop. 
Ecology is a bolt on in the plan rather than an underlying principle. The majority of the 
reasons for farmers wanting or not wanting to plant are socio-economic. 
ROLE IN STATUTORY PLANNING 
A working party exists with members form the statutory planning authorities in the area. 
Strong policies are written into plans regarding the Community Forest. SEE SEPARATE 
SHEET. 
ROLE IN NON-STATUTORY PLANNING 
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The Notts. Landscape Strategy and the Indicative Forestry Strategy are predated by the 
Community Forest Plan and so will the community forest policies will have to be written into 
their plans. 
The Plan for Sherwood is consistent with the CF plan. The areas overlap so some degree of 
demarcation is being written into both plans. 
The Sherwood Initiative has no plan and only recently have the boundaries been set. there 
could be conflict between the Sherwood Initiative and the CF plan as the CF seeks to produce 
a 'forest for the 21 st Century' whilst the Sherwood Initiative seeks to recreate the ancient 
Sherwood Forest. 
PREVIOUS EXPERIENCE OF LANDSCAPE ECOLOGY 
PD attended the Forestry Commission seminar in 1994 at Nottingham University. Felt he 
knew little about landscape ecology even though he attended the seminar. 
UNDERSTANDING OF LANDSCAPE ECOLOGY 
PD said that he had not had much time to read the papers I sent him - he seemed more 
interested in talking about the Greenwood Forest project. He felt that LE was just a new name 
for something already being practised although not particularly systematically. 
He felt that the vigour of the discipline could help - 'it is an idea who's time has come'. 
IMPRESSIONS OF THE APPROACHES 
Thought that the idea of landscape stability was 'naive'. PD saw landscape stability in terms of 
farming practices and aesthetics. Stable landscapes are only so because they do not lend 
themselves to rapid agricultural change either because of the quality of the land or because 
they have been fanned the same way by the same people for several generations. Landscape 
stability should be quantified by socio-economic parameters. 
ANY THING NEW? 
Considered that the discipline only appears to be responding to I discipline i. e. ecology and 
that it has produced a landscape without figures. Planning may well provide the mechanisms 
to bring all the disciplines used by landscape ecology together. 
Sustainability, especially Local Agenda 21 may well prove the key to landscape ecology 




POST: Principal Planning Officer, Nottinghamshire County Council. Lead on the Sherwood 
Forest Management Plan. 
BACKGROUND TO SHERWOOD FOREST PLAN: 
Initiated by chief planning officer in the 1970s. The quality of each grid square in terms of 
landscape, ecology and recreation use was determined. The final report was produced in 1974. 
It had very firm views and prescriptions - no commercial recreation in the area and a 
commitment to getting the army out of the area as soon as possible. The plan was only 
implemented piecemeal. 
A landscape assessment of the area was done and, in the 1980s, tourism started to become a 
problem in the area and the county council's budgets were cut in several areas. This led to the 
Plan for Sherwood being revised and the current plan was published in 1988. Its main 
emphasis was that tourist themes should match the cultural heritage of the area and that 
money generated from tourism should be put back into landscape conservation. The current 
round of meetings is aimed at producing a management plan for the area. The target date for 
its production is April 1997 (when the new unitary authority takes over). 
ROLE IN PLANNING: STATUTORY 
Production of the county Structure Plan. Consulted on the various local plans in the county. 
PFS - done within the framework of existing local plans. New local plans are commented on 
by Richard & Bridget so the PFS policies will be integrated. 
NON STATUTORY 
District wide recreational strategies are being produced. 
Also in production: Heathlands Strategy; ROW strategy; Colliery Land reappraisals; 
Indicative forestry strategy. Most will go into the Countryside appraisal which is also in 
preparation. 
The County Council's Countryside Group works in conjunction with the planners. 
GIS: 




RL attended the Forestry Commission's seminar at Nottingham University. Some of the 
concepts were familiar to him. 
UNDERSTANDING: 
Better idea from reading the information I sent him. 
Very strong feeling that the majority of people don't realise the connection between ecology 
and the landscapes that they see. 
ANYTHING NEW: 
ALREADY USE SOME OF THE CONCEPTS: 
The Heathlands Strategy takes a landscape view - seeks to create a heathland mosaic but it is 
in isolation at the moment - its objectives may be contradictory to those of the Plan for 
Sherwood but at the moment the two are being produced separately. More integration of all 
the plans for the area is needed. 
IMPRESSION OF EACH APPROACH: 
RL felt that the US approach was at too large a scale for the Sherwood Forest - most of the 
ideas used would only work at the large scale and where land could be purchased specifically 
for the plan's purpose. 
The Dutch approach was felt to be more appropriate especially in the way it used corridors for 
species dispersal - was dubious about the areas where the public would be excluded - it 
wouldn't work in the Sherwood Forest area - doubted if it would work anywhere in Britain - 
people don't like being told they can't go somewhere. 
RL felt that no one method was particularly more useful than the others but that it would be 
interesting to apply all three to each area being looked at to see what the results would be and 
use the most appropriate one. 
RL felt that the major constraint to landscape ecology would be the time scale needed to carry 
out LE analysis - if the data had to be collected from scratch - doubted that the relevant data 
already exists. He felt that the PFS was too far on to start adopting any one technique, 
especially LE - needs to be adopted at the start of a project. 
RL said that one of the discipline's strengths was its dynamism over time and its adaptability 
to changing temporal circumstances - it could be useful for something like the PFS project as 
the plan had changed over time and LE seems to be flexible enough to cope with this. 
He felt that it could be useful as one tool of many to identify the historical context of the plan 
and evaluate opportunities for future plans and amendments i. e. to see if the options followed 
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do actually achieve the objectives they set out to achieve and what the consequences of 
continuing with a course of action could be. 
ANYTHING SIMILAR IN GB: 
PFS objectives are to protect the environment, develop more tree cover and enhance the 
appearance of the woodland in the area. 
Corridors considered. Lots of disused railway lines in the area, these have been considered as 
recreational and possibly ecological corridors - only eco corridors by default because the areas 
around them have become derelict. There is however the recognition of a strong link between 
the different areas of the PFS and the importance of movement across and between these area. 
A problem may arise in implementing an integrated plan because there are several different 
land owners involved and they may want to manage their land differently - we as planners 
have no way of influencing them apart from financial incentives. 
The Local, statutory plans for the area are negative. The management plan for the area could 
take the lead and be more positive - encouraging landowners to follow specific management 
regimes. 
Want to explore which landscapes are able to absorb recreational and tourism activities - LE 
could be a useful tool in conjunction with other concepts such as landscape tolerance indices. 
The creation of new areas of heathland will be strongly linked to the areas of existing 
heathland and creating links between existing and new areas. 
Would not be averse to the idea of creating no go areas, especially in areas of heathland and 
new plantings (but see comments above). 
LE could be useful in analysing the conflicts in land use in the area and assessing the 
appropriate activities in each area e. g. agriculture, minerals, military, active and passive 
recreation, conservation. 
LE could also help in the monitoring process of the management plan. 
1. It could be used to evaluate if the plan reflects the real problems of the area and if the 
solutions proposed are the right ones to solve the problems. 
2. It could also be used to give a truer picture of what is happening when the plan is 
implemented and if the actions being taken are having the desired affects. 
3. There will be variable starting points to the implementation of the plan policies both in 
terms of the policies themselves and the state of the existing resources. LE has a dynamic 
element built into it and so could help to refine and redefine the plan policies. 
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4. The constraints placed on the plan means that it will seek to do something which satisfies 





POST: Assistant to the regional Planning officer - Land use Planning Unit - MAFF. 
Activities of the unit: 
1. Protection of good quality agricultural land (Grades 1,2 &3) -a non political policy - all 
parties agree that this is a priority. 
2. Rural ecology: seek to foster a healthy and diverse rural economy through the planning 
system - more contentious. 
3. seek to ensure that the industry isn't disadvantaged through the planning process. 
4. Tourism - assessing the potential for farm diversification. 
5. Restoration of former mineral sites to agriculture - included in the protection of good 
quality agricultural land. 
MAFF INVOLVEMENT IN THE AREA: 
No involvement in the PFS to date but may become involved. 
Advised on the structure and local plans for the area. 
ROLE IN PLANNING: STATUTORY 
Seek to influence the planning system - 
At the top level they consult with the DOE. 
At regional level seek to influence regional planning guidance 
At local level ensure that appropriate policies included in local and structure plans - 
consultees at the draft stage. 
Pro active role - showing practitioners how PPG's will affect them through conferences and 
seminars. 
NON STATUTORY 
Consulted on a whole range of plans, especially about farin diversification. 
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Conservation not seen as a money earner therefore not included in their information on 
diversification. 
Not consulted on indicative forestry strategies - forestry not seen as a pennanent land use 
therefore doesn't affect the quality of the land. 
LANDSCAPE ECOLOGY: 
PREVIOUS EXPERIENCE: 
Heard of it though no real idea of what it was - not a term being used by MAFF. 
UNDERSTANDING: 
PL said that he had difficulty in grasping what LE actually is. He said that there appeared to 
be no difference between LE and managing a piece of land with certain views. 
He said however that being able to see the methodology used to create the plans I gave him 
helped greatly. 
He put his lack of understanding down to not having an ecological or planning background. 
ANYTHINGNEW: 
ALREADY USE SOME OF THE CONCEPTS: 
Had the impression that a lot of it is already being done but not given the name landscape 
ecology. Done on a smaller scale, looking at individual features rather than a whole 
landscape. 
Worried that the task of data gathering would be too large to ever be able to do landscape 
ecology properly. 
PL questioned where the social element could fit into LE. He said that people are moved by a 
large range of things, especially those which affected their livelihoods. The planning system is 
never at the stage of normality - everything is looked at as an exception. 
IMPRESSION OF EACH APPROACH: 
ANYTHING SIMILAR IN GB: 
PL drew parallels between the LE approach and the approach taken to assess road building 
schemes. Different proposed routes for a road may go thorough different grades of 
agricultural land. If one alternative was taken, the land might be of poorer quality but it may 
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have more of a visual impact - what is the trade off? He said that an attempt had been made to 
decide on a points basis but that that was abandoned because of the difficulty in weighting 
different factors. 




POST: County Conservation Officer, Nottinghamshire Wildlife Trust 
Botanist and general ecologist. 5 years with the Trust. 
INVOLVEMENT IN THE PLAN FOR SHERWOOD: 
The trust was initially involved in the first plan in the 1970's both in drawing up the plan and 
in some of its limited implementation. 
The Trust had some input in to the new plan, but SA had to ask to become part of the 
environment sub group and has only has personal experience at this level. 
The objectives of the environment sub group are currently being drawn up - first produced a 
'vision for Sherwood'then a strategy and now specific objectives. SA has not received a copy 
of the objectives from the last sub group meeting. 
SA said that he saw some overlap between the environment and tourism sub-groups so there 
was not necessarily going to be a clash of objectives between the two. 
Part of the PFS area, the oak woodland part of the Birtlands SSSI has just got SAC (Special 
Area of Conservation) status. The SSSI has been split in two. The other half, which is 
heathland has not been given SAC status. owned by the MOD. 
SA said that one of his main aims is to encourage the establishment of oak woodland outside 
the main woodland areas to try to alleviate some of the recreational pressure on the remaining 
ancient woodland. 
ROLE IN PLANNING: STATUTORY 
NWT are non-statutory consultees but SA said that they are always consulted - especially if it 
is felt that they will give the proposals a'hard time' at a later stage. Sometimes involved by 
the county council at pre-consultation stages. 
They are also fully consulted on the minerals plan. 
One of the biggest problems is the variable attitude of farmers to conservation - large estates 
seem to be better. Some large 'prairies' not on estates - very little conservation value. 
There has so far been little impact on the NWT's work from the NSA and NVZ designations. 
NON STATUTORY 
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Action Mansfield - Environmental plan stemmed from Mansfield in Bloom and Local agenda 
21 initiatives. Plan extends into the PFS area. 
NWT has had no consultation so far on the indicative forestry strategy. 
County Conservation Strategy - now the Biodiversity Action Plan. 
Red Data Book list currently being compiled. Want to identify species in danger and therefore 
identify habitats to be targeted. Farmland birds and arable weeds in danger. This could be a 
problem because the NWT don! t manage any farmland. 
GIS: 
Not currently. Hope to be linked in to the County Council GIS. 
At present the at risk target wildlife sites in the area are being re-surveyed. It would be useful 
if theses could be added to the GIS. 
LANDSCAPE ECOLOGY: 
PREVIOUS EXPERIENCE: 
IALE UK meeting in Nottingham 1992. 
SA had the impression that people were just putting landscape into the title of projects that 
they were already doing. 
He thought that this was one way in which landscape ecology was being approached in this 
country. The other way, which he saw aa genuine attempt to do something different were 
things like the Countryside Commission's Warwickshire landscape study. 
UNDERSTANDING: 
SA summed up landscape ecology as the synthesis of ecological research at a higher level. 
He also considered that landscape ecology could go some way to solving the problems of 
ecologists using the same language. He said for instance that the NVC was a system used by 
botanists but not necessarily understood by or used by other scientists. 
ANYTHINGNEW: 
ALREADY USE SOME OF THE CONCEPTS: 
SA said that the corridor work inherent in landscape ecology was already being done but not 
necessarily within the framework of a scientific background - it was thought that corridors 
work but there is not necessarily the hard proof to say how. 
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IMPRESSION OF EACH APPROACH: 
Very much already thinking in terms of corridors usage. The target sites survey will not only 
identify the sites but will also make recommendations on corridors to link the sites together. 
No go areas - some of the trust's sites already operated on this basis. Different degrees of 
access already in place e. g. no access to some more sensitive sites, others only open to 
members. 
Buffer zones - The trust would like to purchase land adjacent to woodland to provide buffer 
zones between woodland and other land uses. 
ANYTHING SIMILAR IN GB: 
SA saw landscape ecology as going some way towards formalising the way in which the Trust 
is already thinking. 
He said that English Nature are also staring to change their approach by thinking in terms of 
Natural Areas. 
ANYTHING NEW THAT COULD BE USED: 
SA considered that conservation policies need to be flexible and vary according to the area in 
which they are being implemented - urban nature reserves are for education and public access 
as well as conservation -a different approach is needed in the countryside. Landscape ecology 
may not be relevant to all circumstances. 
The NWT are very sensitive to public perception about what they do. They are funded by the 
pubic and so have to be able to justify and show the way in which they use that money. 
Landscape ecology could provide the much needed science to back up the decisions being 




POST: Project Director - Sherwood Initiative - employed by the Forestry Commission. 
Forester. 
INVOLVEMENT IN THE PLAN FOR SHERWOOD: 
Sherwood Initiative - trying to create a non civil service type initiative. Tried to get in with 
the PFS and local plans. Charitable trust being set up - launch in November. Trustees all from 
local interest groups -3 Local Authorities, NFU, CLA, EN, FCNWT plus Sir Andrew 
Buchanan - lord lieutenant - as independent. Totally independent. Hope to influence land use 
in the area. Main funding - statutory grants - want to lease land to manage or have 
management agreements. principally interested in the'natural environment. ' 
Trust is being offered as a delivery mechanism for the various strategies in the area. 
management plan writers don't own any of the forest so the trust can help in 'hands on' 
implementation. The trust doesift have a blueprint for the future -a business plan will be 
written by the trustees. (couldn't this lead to a clash in objectives or a debate about which 
strategies to help? ) 
AB sees a role for the trust in helping fann businesses as well as conservation interests. 
Would keep out of planning applications but may be able to assist developers with 
environmental issues. 
ROLE IN PLANNING: STATUTORY 
AB said that the Sl had already had a big role in the PFS and that that role would continue at 
the implementation stage. 
Sl already mentioned in some local plans. AB doesn't however see it as a delivery mechanism 
for planning. 
Newark and Sherwood have a regeneration budget plan which is similar to the Mansfield plan 
- it too will impact on the PFS area. 
Conflict with community forest - AB considered that Community Forests have an over 
constrained view of what they want to achieve and their objectives may be in conflict with 
conservation and landscape values. 
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AB considered that the Greenwood CF may have been a consolation prize for not getting the 
new national Forest. There are already a large amount of trees in the area, mostly FC owned. 
He considered that the CF idea is a political one - its about having a profile. 
COUNTRYSIDE COMMISSION HATE (his WORD) THE SHERWOOD INITIATIVE. 
THEY SEE IT AS A THREAT TO THE NEW NATIONAL FOREST. THEY WILL HAVE 
NOTHING TO DO WITH IT AND HAVE DECLINED TO BECOME TRUSTEES. 
NON STATUTORY 
Indicative Forestry Strategy - NCC take the lead supported by the FC. 
AB sees a main problem for the area as being a plethora of plans and strategies - he sees the 
Trust as being able to bring the policies and strategies together at the implementation phase. 
Sherwood Forest mentioned in the Biodiversity Action Plan (national). 
GIS: 
EDRISI for windows. 
Used at the moment for producing coloured maps. 
Hope to use it for heathland strategy analysis and cost/distance analysis for planting strategies. 
LANDSCAPEECOLOGY: 
PREVIOUS EXPERIENCE: 
Only come across LE since moving to the SI. The FA are taking more of an interest in 
everything that is going on in the countryside. More strategic role of FA made them think 
more about LE. Personal interest because of involvement with PFS - planning at the landscape 
scale. FA has to approve plans produced by FE and other private landowners. Perceived need 
to look into LE principles in formulating and assessing plans. LE developing slowly. Next 
stage = large scale introduction of LE for the next generation of plans. 
FA trying to produce an across the board set of principles for applying LE in forestry. Hasn't 
worked well in SF but has in Glenafric, other trial area. Realise the need to evolve LE for 
lowland forestry because of different circumstances and objectives. 
The FA approach has been uncoordinated in the past - LE gives the feel of an integrated 
approach 
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The definition of LE will be different in SF to Glen AfRic e. g. 'Natural' disturbance factors 
are different - in SF people have to be included as natural disturbance. Working definition of 
LE for FA based so far on Nancy Diaz's model. Now being split into Glen afric. model and 
Sherwood model. FA are trying to develop some sort of model for lowland forestry based on 
SF. Simon Bell wants to use SF as a model and test bed but not far enough up his list of 
priorities yet - something for the future. 
AB considered that the principles of LE are useful for structuring people's thinking in a 
particular way. Even if the FA dodt construct a model, things will fit together in a different 
way the next time plans are made because people are staring to think in a LE way. 
The FA are not overtly using LE - they don't admit to it because they don't use it wholesale at 
the moment. They say that they're using FC guidelines - even though these are formulated 
using LE. 
The next set of FC guidelines may well incorporate LE principles. 
ANYTHING NEW THAT COULD BE USED: 
Strengths of LE - Inclusive process - brings a lot of different disciplines together. 
Need thought/understanding beyond ownership boundaries - both physical ownership and the 
ownership of expertise. 
Questioned where the natural home for LE is within the current statutory framework. LE 
doesn't have a natural home because all the government organisations involved have their own 
vested interests. FC looking now towards more multifunctional landscapes but they only deal 
with forestry. Not sure if it could find a home with planners. The concepts may be too 
difficult for them - too tenuous a concept - they have no natural expertise. 
Indicative forestry strategies are similar - Local authorities are supposed to draw them up with 
help from the FA. The local authorities don't always have the resources to draw up the 
strategies but those that do do it well. 
Planning should be the area to bring together all the disparate threads needed for LE. 
Ownership and the implementation of plans could create a problem if LE principles used - 
people feel that they've been imposed on them and therefore are unwilling to co-operate. 
Drawbacks - getting people to believe in it. It is not clear how people can participate in it. 
People may not accept the outcomes. The outcomes may affect people's lives and they may 
feel that they have not been consulted and do not know enough about how the decisions were 
made. 
Problem using the word ecology - have to explain to people its how people impact on the 
countryside as well e. g. in land use etc. 
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More scope for using LE in the decision making process especially in planning inquiries to 
back up decisions. Could help to show the costs and benefits of various outcomes. Planning 
at present is only constraining - doesn't look at outcomes. LE could be used to 'test' the plan. 
"Work for a few consultants" - if LE takes off then I'm sure that planning consultancies will 
adopt it as their own and try to pretend that no one else understands or can use LE. 
Staffs. County Council forestry strategy. LE not explicitly used but used to support the 
policies along with landscape assessments etc. 
Language - AB questioned if we all have the same definition of things anyway. People invent 
interesting phrases to give a discipline 'mystique' - that excludes people who aren't familiar 
with the discipline - LE is the same. 
Scales - Patch and matrix depend on the scale you're looking at. Have to recognise that scale 
is an issue but the principles should apply at all scales. It is important to have an 
understanding of how the principles should be applied rather than dealing with detailed 
practicalities. 
Replicability - Glen Affic vs. Sherwood Forest? have the basic principles but then have to 
decide whether dealing with a Glen Affic or Sherwood type of woodland. Objectives and 
priorities will vary and therefore influence the results. 
Should be seen as a process to inform decisions and make complexities easier to grasp. 
Should not be sold as an off the shelf model to be filled in which will give all the right 
answers. 
More obviously strategic - nature conservation seen as reactive conservation - now it can have 
a more strategic tool. 
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Interview 6. 
Professor Edmund Penning-Rowsell 
POST: Pro-vice Chancellor, Head of Geography, Head of the Flood Hazards Research Unit, 
Middlesex University. 
UNIT INTERESTS 
FHRU interested in: 
Floods 
River management: Pollution control, water resources, flood and flood plain management, 
river corridors and catchment areas 
Coastal zone management 
Social science tradition - not scientists 
Personal interests - Interface between people and the enviromnent 
Environmental economics: recreation, public preferences 
Landscape studies: garden landscapes, public perception, public open spaces 
INITIAL THOUGHTS ON LE. 
Ecologists use the term to rationalise what they want to do. They want to impose ecology at a 
wider scale. 
Their objectives are not always clear - do they want to enhance diversity or conserve rarity or 
both? 
It is important to understand the interrelationships of landscapes especially with people and 
landscapes. e. g. grouse moor -a function of people and vegetation. If it wasn't entirely 
managed it would revert to oak woodland. 
Have problems with the term landscape - think of it in visual terms - the human understanding 
of an image as in landscape painting. 
Don't planners already practice some elements of landscape ecology? They need a menu of 
techniques for land use planning. 
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Dutch approach - there is a culture in Holland of accepting what they are told - professionals 
must be right. 
There is little landscape planning in this country apart from in designated areas. 
Landscape ecology could be detrimental if only wanted 1 sort of land use to predominate. 
(Agreed however when Ipointed out that understanding the patterns andprocesses of the 
landscape could help to optimise a single land use) 
LE is looking at the landscape from a different view - the ecological one - but what does the 
public want? (VH thought - surely LE could help achieve objectives of what the public want 
just as well as what ecologists want - its a matter of who sets the objectives and who paysfor 
theproject). 
Ecologists know little about public preference because of their different viewpoint. Landscape 
planning should be based on what people want landscapes for - its then a matter of deciding 
which people decide what the role of the landscape should be. 
The government are involved in landscape planning because they believe that public interest 
is j eopardised by letting market forces loose on the countryside unchecked. 
It all comes back to people. 
THOUGHTS ON PLANNING: STATUTORY AND NON STATUTORY 
Planners can't control land use - only development. 
They don't understand what people want in terms of landscape - they're trying to make it too 
neat and tidy - people want some element of 'managed wilderness' in their landscapes. They 
want a greened naturalness; a "feature packed landscape". People however have a hazy view 
of what is natural. 
Ecologists aren't interested in landscape in the same way as ordinary people. 
"Benign neglect is good for landscapes" 
Decisions about landscape depend very much on what is important in a specific 
landscape. Land use planners should make the ultimate decision but much at the 
moment is left to market forces especially the CAP. 
People's perceptions are that planners ought to have less power - their power at present is seen 
as being very negative. 
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Planning is concerned with concentrating settlements - why should it be up to planners to 
decide where development should occur? why should buildings only be built within the 
boundaries of existing settlements? 
NON STATUTORY PLANNING 
Much can be done at the margins by this method but money and market forces will prevail in 
the end. 
LANDSCAPE SCALE PLANNING: 
Against designated areas - designation implies that anywhere outside the designated area 
doesn't matter. 
Reclamation of land is being badly done - it produces boring landscapes - mostly down to 
landscape architects -a bit of anarchy is needed to spice up reclaimed landscapes. 
RECREATION PLANNING 
The best way to deal with visitor provision is to provide well maintained and provisioned car 
parks, picnic sites etc. 
We have to analyse what people want. There is great scope to control 'passive' recreation by 
such things as interpretation. We don't do interpretation well in this country. No attempt is 
made to enhance the use of ; landscape by interpretation - techniques could be used to facilitate 
use rather than control it. 




POST: Co director of the Pond Life Project - John Moores University, Liverpool. 
UNIT INTERESTS: Ponds and landscape change. 
Pond life project funded by the EU. Partnership with Cheshire County Council, Institute of 
Nature Conservation (Belgium), National Envirom-nental Research Unit (Denmark) and the 
Institute for Forestry and Nature Research (Holland). 
Pondlife is termed as an'action programme' because the EU will not fund research under the 
'Life'programme. 
The unit comprises two geographers with ecological backgrounds. No help from the 
biological sciences department who consider that the geographers lack'hard science'. 
PONDLIFE PROJECT: 
Cheshire CC had a policy of 'no net loss' of ponds in the county. Agreements with developers 
that lost ponds should be replaced, either by a totally new pond or by relocating an existing 
one - compensation. 
Estimated around 35,500 water bodies in North West England - 20,000 still have water in 
them. 
2nd runway at Manchester Airport - 90 ponds will be lost - developers replacing at ratio of 
2: 1. Massive translocation of flora and fauna. 
PROJECT HAVE TALKED TO THE DEVELOPERS ABOUT THE BEST PLACE TO 
SITE THE PONDS TO INCREASE CONNECTIVITY AND WHAT SIZE THE PONDS 
SHOULD BE I. E. RATHER THAN ALL PONDS THE SAME SIZE MAY BE BETTER TO 
HAVE A FEW LARGE ONES SURROUNDED BY MANY SMALL ONES. 
Ponds for people project based at Oxford Brookes have applied for Heritage Funds but the bid 
didn't mention any research into the siting and size of ponds. 
A predictive model is being developed at Wageningen for the affect of ponds on the landscape 
and the dispersal of pond fauna. A baseline survey of pond quality has been done in Cheshire 
and will be repeated every year during the project to see if there has been an overall 
improvement in pond quality. 
Also want to detennine the appropriate pond densities and the effect of landscape features on 
the breeding and dispersal success of avian species. 
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The Dutch input is technical support and advice - they have problems of implementation 
because of a lack of community level voluntary conservation bodies. 
Belgium pondlife project has developed local conservation projects within the local authority. 
This is the first time that this has been done in Belgium. 
In Denmark amphibians are not a high priority although they have lots of ponds. There is lots 
of local community work and grants for ponds but this is not country wide. 
It was decided early on that at site based approach was not appropriate -a strategic approach 
was needed. The aim is to maintain the ponds as landscape features for wildlife therefore not 
always have recreational access to them. They also want however to raise people's awareness 
of ponds so their main grants will be to ponds with public access. 
Ideas in Countryside Stewardship - new ideas for grants for'regionally relevant' features. 
Ponds are a regional speciality in Cheshire and the North West and should be considered in 
their own right. They are also trying to get other organisations in the area to think strategically 
about ponds. 
Come up against some problems in implementation because agricultural interests were not 
involved in the initial bid (because they did not want to be). 
Regional pond networks have been established to feed infon-nation from and to the project. 
Representatives from other parts of North West England and the North midlands are involved 
as well as the CLA, NFU and MAFF. 
CLA initially hostile because they thought that the project would encourage more access to 
agricultural land (mass trespass). Now realise it won't so are more interested. 
NFU still not really interested - FWAG are involved. 
The project is now starting to influence decision making at local level e. g. fragmentation map 
indicated where ponds ought to be established to fill the gaps. 
GIS: 
All small water bodies from the Lake District to south Cheshire mapped at a scale of 1: 10,000 
on ArcInfo. Only water bodies - no background information. 
Air photos for Cheshire also included. Can only see 25% of ponds from the air but can 
indicate where ponds used to be. 80% of lost ponds have been planted over. 
Analysis then done on connectedness - ponds with at-least 4 others within 400m and 25 within 
1,000M. 
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Lack of species information and information about the hostility of the landscape matrix. 
THEY ALSO DON'T KNOW IF ITS GOING TO WORK - NO DATA ON THE OPTEVIUM 
SIZE AND DISTRIBUTION OF PONDS FOR THE VARIOUS SPECIES. 
Local authorities still not all convinced about the value of taking a strategic approach. They 
have to realise that saving every pond is not a realistic goal - they should be more interested in 
the whole resource rather than on individual ponds. 
Conflicts of interest arise in pond usage (e. g. angling, conservation, education, fire brigade)- 
this project only really interested in habitat and species conservation. 
Consider can take a broader view because they aren't biologists. 
Want to produce a series of guides for best practice for pond creation and management. 
Partnership with BTCV. 
Already established, through Cheshire CC agreements with farmers not to fill in more ponds. 
In terms of objectives there are several measurable objectives to the project e. g. number of 
ponds to be created. Clwyd is being used as a control area to assess if the project has achieved 
more than an area with no project. CAN'T NECESSARILY GIVE QUALITATIVE 
RESULTS WITHIN 4 YEARS EVEN THOUGH THAT IS ONE OF THE PROJECT'S 
OBJECTIVES. Will also continue resource inventory each year of the project and compare 
with results in Holland. 
Want to find out more about attitudes to ponds in communities especially the function of 
ponds. 
The bottom line in Cheshire is to convince people to value what's common (i. e. ponds in the 
landscape) rather than to take them for granted because if they do they'll not be common any 
more. 
Want to do more work on ponds in the total landscape. Need sources of funding to look at 
ponds in the wider countryside. 
LANDSCAPEECOLOGY: 
PREVIOUS EXPERIENCE: 
Came to landscape ecology as a result of the project and for 2 main reasons: 
1. Had to bid for funds under the 'agricultural landscapes, category of funding not under 
habitat and species and therefore needed a landscape scale methodology to put into the bid. 
2. Working with the European Institutions, especially the Dutch who were already using 
landscape ecology. 
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Came about by serendipity rather than conscious decision. Decided to look at connectedness 
of ponds and species movement. 
UNDERSTANDING: 
Realised that landscape can have several meanings. The ecological side is measurable whereas 
the aesthetic and cultural role is less quantifiable. 
Don't consider themselves as landscape ecologists but are interested in it and take an LE 
approach to this project. 
Started thinking about ponds as an entire resource in the landscape rather than just looking at 
individual ponds. 
Still more questions to be answered about the use of connectedness as a planning tool. They're 
using it in the absence of any other tool. The team want to do more work on the effects of 
fragmentation on ponds but are unable to because their funding doesn't cover research. 
Possible problems in using LE: 
Getting hold of all the data e. g. topological data for analysing ponds in relation to their 
background. 
Feeling that a lot of the scientific research done only reflects what is happening in the area 
where the research is taking place therefore it may be dangerous to generalise for other areas. 
HOW COULD BEAS BEING USED TO MEET OBJECTIVES: 
The tenn has been used overtly with several people in Cheshire CC and it along with tenns 
like strategic and connectedness were understood. 
Feeling that those doing applied work are not interested in the terminology and may feel that 
they are doing much of it already. 
Tensions between planners and conservationists in terms of ponds. 
Manchester airport spending E750,000 on ponds - trying to advise them how best to spend the 
money e. g. where to put the ponds based on LE principles. Think that the Dutch have the 




POST: Scientific Officer, English Nature. 
INTEREST IN LE: EN are interested in LE in 2 broad ways: 
1. They are attempting to understand the science and the implications for habitat restoration 
and management. A small group are looking at the Dutch and US work vis a vis woodland. 
The group is trying to build up understanding from science to convert into practice e. g. for 
advice for farmers. 
2. They see LE as the "messianic" approach. EN thinks its the right way to go forward which 
is why they are developing the Natural Areas and Prime Biodiversity Areas approach. A lot of 
policy decisions will be based on it BUT there are reservations about the scientific evidence 
of LE. 
KK - slightly worried that EN are putting a lot of resources into what could be a "dodgy 
route". 
At the moment they're trying to identify blocks of land (1 or 2km2) to act as 'test' areas - can it 
be done in terms of practicalities? i. e. farmers, local authorities etc. Put projects into place and 
then monitor their progress. 
Hope that the outcome will be that are able to say with confidence that the schemes have 
created more habitat and that habitat functions better (quality and quantity). 
The test areas will be small enough so that they will apply to individual owners but large 
enough to say that they are actually affecting the landscape. 
Currently the approach is being debated and the criteria for choosing the test areas are being 
decided. 
EN are also hoping to use existing schemes (e. g. management schemes) to see if they can be 
used to achieve LE objectives. 
Over the next 12 months: 
Areas will be identified 
Principles introduced 
Estimate that it will take around 2 years to 'get things done on the ground'. 
The I st stage will be reviewed and then regular assessments will be done. 
NOT SELLING IT AS A LANDSCAPE ECOLOGICAL APPROACH. 
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Difficulty in using the term as landscape is not in EN's remit so the wrong impression may be 
formed - People (politicians) may think that they're going beyond their remit. Don't want to 
tread on CoCo's toes. 
KK thinks its important to expose the issues and uncertainties by putting LE principles into 
practice. 
Testing the science will take a lot of resources. 
Risk of losing out if take the line that connecting is crucial when can't prove scientifically that 
it is - may put a lot of effort (and resources) into something which is not totally necessary and 
therefore options are restricted. 
Risk of 'conservation dogma! starting e. g. it is essential to link sites; big sites are always better 
than small sites. 
Objectives for species and scale are often overlooked and are very important. 
NATURAL AREAS AND LANDSCAPE ECOLOGY 
Natural Areas will be used to produce a stereotype for particular situations. This means that 
the same rules can be applied outside the area as long as it fits the stereotype. 
Landscape patterns have to change in conservation tenns. 
Joint map - CoCo are producing a smaller grained map. Natural Areas will still be used by 
EN. 
Dispersal modelling - valuable for certain species e. g. dormice, butterflies. BUT - how 
discrete are individual patches? we know for certain that a matrix that may be hostile for 
wetland species may not be hostile for terrestrial ones. 
KK - from LE we've leamt that we cant just concentrate on special sites - must operate at a 
landscape level. Must learn about landscape pattern and process. The tools and knowledge are 
not all there yet. Must go down this road. 
VH - is LE being hijacked by ecologists? 
KK - Have to be realistic - it is a risk that if only taken up by ecologists, it will only develop 
in ecological tenns. 
THOUGHTS ON THE USE OF LANDSCAPE ECOLOGY BY EN. 
Trial areas - the same thing may work in one area but not in another because of the attitude of 
the landowner - nothing to do with the integrity of LE. 
The LE approach can't be taken by EN in isolation. They can contribute to ideas and to 




First came across LE in the 1980's. Some of the work I did in the 1970's was landscape 
ecology e. g. ancient woodland indicators but no one knew the term then. 
Worked on area and isolation factors, networks and the dispersal of woodland plants between 
woodlands at Monks Wood research station. 
LANDSCAPE ECOLOGY 
A lot of conservation thinking in the UK is now done at a large scale and therefore already 
uses some elements of LE. 
LE is the formulation of a concept that already existed - now given a name and pigeon holed. 
Defining LE is very difficult -I tend towards a bottom up approach to it - do something and 
then ask if it is LE afterwards. 
LE brings in the awareness of the surroundings to (conservation) sites rather than just the sites 
themselves. Planning landscapes makes you aware of the connections, flows and movement in 
the landscape. 
There is a substantial assumption within the discipline that corridors actually work - its not 
that simple though. Corridors could be used randomly as stepping stones rather than corridors 
i. e. species may not use corridors for only linear movement, they may move across them and 
encounter them by accident e. g. the corridor is in the way of where they are heading for. 
Species may not only spread along corridors but may also spot forward and back (mainly 
referring to plant movement). 
Need to know the importance of individual species in a given landscape. At the moment we 
have nothing between broad generalisations and specific species objectives. 
The scientific community is very ambivalent towards landscape ecology - its a case of the 
questionable science of LE (especially the emphasis on the role of corridors) rather than 
personal rivalries. 
USES FOR LANDSCAPE ECOLOGY 
Used LE to determine optimum planting pattern to produce multi functioning plantation 
landscapes (with Richard Forman). Results were interesting and unexpected. Options seemed 
to be to leave some stands unharvested to create an 'older' forest whilst continuing existing 
harvesting practices in the rest of the forest or to develop different sorts of forestry - split 
between long and short rotation forestry. The latter option turned out to be the better. It 
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produced a forest which maximised open space and mature forest - something which cannot 
be achieved by a single rotation. Was this approach a landscape ecological one though just 
because it was taken by a landscape ecologist and students studying landscape ecology? 
The landscape ecologists couldn't teach the foresters very much- they already used the concept 
of connectivity in planning forests - LE ideas were already embedded in practice. It was also 
an excellent opportunity to test the validity of LE principles. The learning process between the 
foresters and the landscape ecologists went the opposite way to first thought. The foresters 
taught the landscape ecologists about spatial awareness and landscape functioning, not the 
other way round. The large scale approach to forestry was, obviously accepted as the right 
scale at which to work. Although the term LE was not used to the foresters, they were using 
many of the concepts without categorising them. Much of the work- that the foresters did was 
based on the visual impact of the landscape but it co-incidentally also had potential for the 
ecology of the landscape. 
Many of the Forestry Commission's landscaping principles have ecological parallels. To 
design for wildlife, you only need to decide what modifications need to be made to designing 
for visual impact. The two things are very closely aligned - existing principles do not need 
much modification. A'natural' look and eco-friendliness coincide. 
I didn't think that it is possible to take general principles to the site specific level - it is 
virtually impossible to go to a site and say what should happen according to LE principles. 
My way of working is to look at a site, come up with a plan and then relate it back to LE 
principles. 
VH - but surely if you are aware of LE principles then you will be applying them even 
subconsciously to the plan you are preparing. 
GP - yes, I suppose you're right, your background and knowledge is bound to inform your 
actions however conscious you are of it. Perhaps I don't work specifically to LE principles in 
the field but I do have a checklist of questions I ask myself when developing a plan. Things 
often work in a different way to the first way that I thought of - planning is a very iterative 
process. I don't like to think of LE as a separate subject but will look at a site in the wider 
context. 
It is difficult to look at LE principles in the field e. g. fragmentation - there are usually too 
many variables involved to say confidently what its actual effects are. It is also different to 
generalise that a single large patch is better than several small ones - it depends on the site, the 
conditions and the species involved. I'm not sure if LE principles (as I interpret them) hold 
true for all types of landscape elements. Several small are better than one large in tcrnis of 
woodland. 
LE is surely best used to produce a set of decision rules on which a pattern or plan can be 
based rather than a distinct plan for, say, a Community Forest. e. g. the decisions on where to 
give planting grants could be based on: 
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the existence of existing woodland, relationship to riparian zones (there should be a 
large scale network of riparian woodland throughout the country), relationship to 
hedgerows to link patches, the creation of core woodland areas linked to other areas, 
recreation demands and existing facilities, existing soil patterns e. g. which areas have 
the best soil for planting and relevance to policy e. g. where woodland cover target 
could be best achieved. All these criteria could be used when gmnts are being decided 
but would not necessarily constitute all or part of a laid out plan showing areas where 
trees must be planted. 
Scientists come up with information but its up to politicians if they want to use it. 
Ecologists have dominated the discussion on LE so far - there is room for much more 
sociological and cultural landscaping. 
LE is a kind of'INTERNET'- lots of people have an input to it and people tend to just look at 
the parts their interested in and ignore others. 
Planners could try to match their people oriented plans with plans produced by ecologists. 
Areas of similarity and conflict could then be identified giving the planners more idea of the 
potential outcomes of their plans. 
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APPENDIX3 
FRAMEWORKS FOR INTERVIEW ANALYSIS 
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